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_ 7d | 
The rieht honorable , & truely noble, 
S: HENRY VANE KNIGHT, 


MasTEtzR CONTROVLER OF THE K1NGS HOVSEHOLD;, 
& one of his Majeſties moſt honorable privie Coun- 


cellours of Stare. 


PEA Hcnyour honor was laſt here in the Netherlands Lord An - 
4G fy baſſadonr cxtraordinarie for his Ma'" of great Brittani; with 
EST AS Iche Lords the Srates Generall of the United Provinces : It 
E\Niiplcaſed your honor, to employ your ſervantin — 
land abbreviating ſome milicarie Abſtracts. - Since whict 
time, in regard of my longe ſervice, Ihaue gained more ex- 
perience; and ſtudied my profeſſion ſomewharbetrrer. To 
this end,for the good of my Countrie,and Nation(for every - 
oy man byanaturall inclination,ought roadd ſome thing there- 
vnto) I haue of late vndertaken, and written a treatiſe intituled,, The Principles 
of the Art Militaire , pradtiſed in the vvarres of the Vnited Netherlands , repreſented by 
 figare, the vvord of Commaund,an demonſtration,diſgeſting the ſameinto th ___ 
Whercot the fir, showes the dutie,and office ofa Capraine,hisinferiour officers, 
thetrue forme obſervedamongſt vs in theexerciſng ofa Companie, the Ordering 
ot a Regiment, and ourlawes , and articles of Marial diſcipline, The ſecond part - 
treats of the ſevecrall duties of the officers of the field, and the diverſe formes of 
ranging horſe and foote in battle-ray, ſhowne by Prince Mavrice of famous me- 


morie, & his brother his highneſſe the Prince of Orange our Generallthat nowis, 
atſundry times, and indiverſe places. The hird part handles theplace & office 


of the aſter (or General!) of the Ordinance and all the officers vnder his rraine 
and Commaung, together with the Ordinance , Munition, Engines, Inſiruments, Ma- 
terials, and all neceſlaric preparations, and Equipaze , belonging to an Armie & other 
othcers dependingon the warre. Bur yer (me thinkes) chele three parts, are de- 
fedtiue and incompleate, vnleſle a fourth be added therevnto, whichis the excellent 
art of Fortification, To this cttc, I haue tranſlated into Engliſhour of French, the 
workes of two famous Hathematicians of our moderne times, namely Mr. Samnell 
cHMarolois gand Mr. Albert Girard, who haue written at large vpon this ſubject. 
As forexemple, what valour, andthis art haue done, 'witnclile the famous licge of 
O:tend, tor by the mcanes hereof never was 7owwrelo brauely diſputed, never For- 
zreſſe (in thememorie'of man) ſo couragiouſly defended , having to doe with fo 
braue an Ennemy,who was fainteduring the time of three yeeres, three months, 
and odd daics Sicge, togett this towne (as it were) by ynuchmeale : what should | fay 
by ynchmeale ? when they were driven to ſuch poxplaſes, that they could. notgere 
aſtrawcs breadth of vs, bur held vp many daies, and weckes (finding ſuch a reſi- 
ſtance) their approches, before they could advance them any further:yea which is 
morc, when they had approched, fapr, and mined into the very bowels of ſome 
Bulvvarkes, blowing them yp with the violence of pouder, ſteeple-high into = 
airc,cach Ennemy then ſtrived at push of the pike, who should become maſter o 
that falnc Earth, to turne it vp one againſt an other. And atlaſt being maſter of 
the deformed karkers of atorne Bulwarkeor two, found preſently anew rerrench- 
»”ent,or cutting of caſt vp before them; being then forced to ſapp forward againe, 
and make new workes, and mines, which laſted ſolonge, and was ſo well diſpurcd, 


till chey gortthehaltcof the rowne,before they had the whole. This men, valour, 
+1 & for- 
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& fortification(by the help of Almighty Goa) can doc. Againe, this was one of Prince 
Maurice (ot blefied memorie) his m_ peeces, for by this art, he was fo warie,and 
Carcfull ofthe Liues ofhis men, thathe choole rather , ro ſpend the Staresa hun- 
dred pound,in caſting vp azrexch,a Sap,anda wvorke,ratherthen ro halard & loole 
the life ofa man, ſo good acMenagiey was he for the preſerving ofhis men. This 
Artehen, being of ſuch ſingular ve, for the makeing of all manner of Forrreſſes,aud 
v&vorkes both Regular, and zrregular,even from a quadrangle whichis a fortreilc witlt 
foure points or Bulwarkes, to a Dodecon,which is a towne or a fortrefle with rwelue 
Baſtions, tor the preſervation ofmenin a Warre detenſive , comes in moſt humble 
wiſe, tocraue your honours gracious patronage,that vnder your favour, and pro- 
tcCtion, itmayecometo the viewof the world, an maye be helptull ro ſuch, as are 
deſirous and zgerows to ſtudic this nobleart,which if ir be acceptable vnto your 
honor,thenTshall think my time well ſpent,and acknowledg my ſelte much bound 
vnto your honor, and ſhalbe obliged not onely to pray, vnto the —_—_—_ 

reſcrue yow andyoursin health; bur alſo ro crowne you hercatter with cvcrla- 
ſing telicity , relting | 


oy 


Ionr honors humble , and devoted 
ſervant 
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FORTIFICATIONS: 
" - DEMONSTRATERES | 
BY THE DECEASED © | 
SAMVEL MAROLOIS, 
| <a IN 
Reviewed,corrected & augmented 

9 
ALBERT GIRARD, 
SANMIELOIS. 


Od having found good to create Man , did 

with all preparc his affeCtion for ſocictic , that bythis meanes he 
might the longer preſerue him , and ſo make him Wn hes 
\ ſtronge &able. Accordingto which & tothe fame end,there were 
firſt built howſes, and lodgings, to keepe men from the injuric of 
| the aire, as windes, ſtormes, raine, exceſliuc heare, and colde, as the 
ſituation of their dwellings, and the commodioutneſle of thoſe places didafford. 
Andas by divine blefling , and their owne induſtrie , they attayned unto many 
Farthly riches, as famullies, catrell, and other goods : ſo by the inſtin& of nature, 
they ſought alwaies ro ſtrengthen & defend themſclues with the beſt fortifications 
they could, that thereby they mighr'not-onely preſerue their bodies againſt the 
violence of their Adverſaires; buralſo their goods, kindred, and Aſſociates. To 
this end (as wemay obſcrue as well in ancient hiſtories, as allo ar this day in ſome 
Eaſt and Weſt Indian Nations) they droue in piles of timber , and made Empale- 
ments cloſlc one ro an other, thatenclofling < 


-— ll. 


might be the berter able ro defend and reſiſt the furie of their Ennemies. Bur in 
A proceſle 


emſclues ſo narrowly together,they _ 
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Et THE FORTIFICATION —_ 
procellc of trime,the defes of luch encloſlure being well marked, they began atter- 
wards to make their Fortiftications of a more 1olid, firmc, and durable matter, as 


ſtone, brick, earth ana ſuch like. And though experience taughr them, thar theſe 
their Empalements of wood, werenortadle ro telilt tyre , & diuerſe other accidents, 


which might befall them: yerir is certaine , they uſed theſe and the like fortifica- 


tions,till they found the harme & conveniencie, which they recciued by them. Bur 
neceſſitic, the Inventrix of Arts, found that walis built with ſtones and bricks were 
better. Theſe were in uſe and traine, till ſuch time alſo , as their.imperteftions were 
knownc,and that by the force of man,and Engines they were diuerſe wayes attem- 
pred; yea many times beaten downe & overthrowne: which made them ſceke trom 
rime to timeto remedie their detects: for perceiving thattheir walls were hereto. 
forcſubje& ro be beaten downe (by Rames) and other ancient Engines; they made 
them (upon therighr line of the wall) $ 21% 27G roundles to hinder the beating of 
them downe,and to preſcruethem the betrer trom a breach, and tumbling downe, 
they gauethem the Talude,tharis, a flooping towards the inſide of the place, that 
they might bethe moreablero reſiſt the violence & torce of theſe Engines. Finally 
thele walls were made attcr diverſe manners : firſt ina round forme, which , as on 
the one fide, it was held the ſtrongeſt; becauſe theſe Engines beating againſt the 
wall cruſhed the ſtones, & made them ſtick the clofler rogerther,inregardthe circle 


. exteriour was greater then the interiour, and that the Engines could notunfaſten, 


looſe and breake them but with great difficultic. So onthe other flide,it was impol- 
ſible ro defend ſuch walls, when approches was made unto them; becauſe no part of 
chem could be diſcouyered,or flancked: ſo that afterward they builtths ina ſquare 
forme, with (mall ſquares in their angles, for the defenſe of their Curtaines. Then 
madethemalſo Demycircles with auglecinreriour, and exteriour,-and laſtly trian- 
gular wiſc,on the one ide to reſiſt the force of the furious Canon, uſed at chis days - 

and on the other fide,thar they might be the more capable ro defend themſclues 
by diſcoveringeuery partof the wall,cuen to the very foundation. And as invention 


ofartempring is growne to the higheſt degrec1n theſe dayes, by reaſon of the longe 


experience of the warrsin theſe parts {which is the Schole ofall military aftions)and 
che abilitic,and capacitic ofthe Aſſaillanrs & Defendants: Soami Iof the opinion, 
that the Fortifications made intheſe Low Countryes, arc the ſtrongeſt, exatteſt, & 
perfeQeſt,which can be invented,and which haue bene made and prattized, notb 
aſimplc Generall,butby one of the greateſt Capraines of che World,cndowed ah 
a ſingular courage and ſpirit,an excellent Mathematician, andisnot onely a Prince 
of a great howle; bur alto ——_—_—— & beateninall milicaire ations, and ſtrata- 
gems; alwcll offenſiue,as detenſiue: ofwhich Forrification , we hauc undertaken to 
rreate briefly at this preſcnt,and as ſuccindtly as poſſibly may be. 


Of the definitions, 
T. | 


Foraſmuchrthen as the definitions of Fortificarion are by thedayly uſe of armes 
growneſo common : it werein vaine for me(in my opinion) ro make any further 
cxplication thereof: yerto fatisfic the ignorant , we will marke out theangles, and 
des ofa Fortrefle,by the Letters of the Alphaberh,and oppolite tothe laidlerrers, 


yeſhall inde their names, and appellarions, as we may note by the figures r. and 2, 
tollowing. 
a 


— Icno- 
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Icnographie, or ground-markcing. 
I. Fignre. 
N. O, Theſide of che Polygone, B.I. Theline of defence. 
- thatis many angles.  D.K. The Curtaine. 

N. D. Theline of the gorge, K.F. TheParaperr. 

D. C. Thelineof the flanke, K.M. The Rampart, 

B. N. The Capirall line. A.N. Theſcmy-diamerer. ; 
B. C. Q{R. The Moare. V.C., Theflankelengthned. 80 
-P. The Raveline,orhalfe mone. C.N.D.The angle forming the flank, ' 
Q. S. Thecovert mw B.C.D. Theangle of the ſhoulder. E 
ET: $ The Parapett thereof. | | 

- * 
Orthographie, or the Profile. 
| 2 Fighere. 

A.B. Thefoote or baſis of the Rampart. K.A. The way for the round,or the falſe 
G.H. Theheigth of che Ramparr. | | bray. 

H. B. The ralud (orflooping)oftheinfiel I. K. Thefoote banke thereof. 

of the Rampart. | IM. TheParapettof the falſebray. 
A.Y. The Talud on the outilide of the M. N. Tho Ochaife. | 
Rampart,or ſcharfe. F.O.N.M. The moate. 

Z. D. The foote of the Parapett. P.O. The Counterſcharfe. 

Z.E. The Parapetr irſclfe. FP. Q. The Covertway. 
D. F. The foote-banke. R.Q. The foore banke thereof. 

F. G. The Terra-plaine or bredcthofrhe T. S. R. TheParaperrt of the Covert 


Rampart. 


way. 


The other names,which haue neede of explanation ſhalbe declared inthcir due 


places. 


Before we cometo inſtruc yow particularly in the Art of Fortification; we will 
briefely treate of the calculation thereof: In which ſuppuration, ” ſhall haue firſt 


ſert downe the knowne termes,and under them: the diſpoſition © 


or Letters: beginning with a ſquare fortreſſe with foure angles, or Bulwarks, and 
proccede on to a Dodecagone,a fortreſle with twelue angles, or Bulwarks, makeing 
upon phe Gahx.pt 3 or 4 Trialls, that afterwards one _ chooſe the beſt of 


them: and 


ecauſe the angles willnortbe much altered by the diverſttic of tho trials: 


- Thaue thought goodro giue this generall rule for them tollowing. 


Ic is a thing generally received ofall men,that aſquarefortreſſe with foure Bul- 
warks, is notſ{o goodas a Perragonallwith five angles, nor a Pentagonall ſo ſtronge as 
an Exagonall with 1ixe , and ſo conſequently of the reſt. If the cauſe chereot be 
ſoughrout; one may obſerue thar this proccedes from the ſmallneſſc of their an- 
gles; asnor being able to beare ſucha body ofa Baſtion,as the ſubſequent Polygones: 
{o that a ſquare toptreſle for this reaſon, wilbe more defeCtive, thenthe Perragonall, 


A * © and 


the Characters. 


ISTLL | 


£ 
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and this lefſe defenſiverhen the Hexagonall , and fo well thereſt following even 


to a Dodecagone, which hath the angle of the Baſtion righe , which is the cauſe, thac 
conſtraines one tomake the angles flankedlefler, then the reaſon of building well 
doth require, that is, the flanks roo litle, the _ roo narrow, andthe line of de- 
fence too longe. Toencreaſe then proportionally the angles of Fortreſſes, accor- 


* dingastheangle of their Polygone augmenterth ; we will take then the halfe of their 


angles, and adding thereunto 15 degrees, the ſumme wilbe the angleof che Bul- 
warke, which wetermethe angle- ed, and if theangle-flanked be ſubſtrated 
from theangle of the Pohygone, there will remayne the double of the angle flanking 
H being ſubſtratted from 180 degrees, thenwill remaynerthe 
angle flanking exterioyr, called the Teneille, and if ye add to the angle flanking 
interiour 90 degrees, then the ſumme wil be the angle of the Shoulder. | 


To findeoutthe angle of the Polygone from the number of its ſubſtrat,namely 2, 
the remaynder muſt be multiplycd by 2. and the produ@ wil be rhe number of the 


Trighrangles, which ſuch a Pohygone containeth , as ye maye ſee by this exemple 


following. 


45 anglesofa Pentagone. 
- 2 We 
remaines 3 
3 
| mn 6 | F 
prvvunk « 
go degree he 
Gon. Z 
 a99C | 
na o8 theanglcofa Pantagone. 


Or'thus. 


| 180 
5” Inn degrees 


$$ wmuw 


180 degrees the angle ofa Pentagone, 


_ And bythe ſamerule ye ſhall findethe angles of the Subſcquenr Polygones, be- 
ginning froma ſquare Fortreſlero a Dodecagone, = 
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90, = 60 - $3 þ 45+ 40+ "ad 32% . zotheangl.ofthecenter. 
90 . 108 .1o . 1285. 135. 140 . 144 . 147% . 15otheanple ofthe Polig. 


45 -44-+ ; 64: 67;. 90. 93 . va. 75The halfe. 
f.175 157. ji 1 -. MS. 


— 


— 


Sum. 60 . 69 . 75 . 793. $23. 8F . & . 8$88;; . goTheangleflanked. 


—_ 


30 . 39 «45 - 4%. $f» 17 «© = 6othe double of the ang. 


Acmaines 
- 180. 180.*180 , 180 . 180. 180, 180 . 18$0 . 18oThe flanke interiour. 


_ a—.. 


M—————_— 
————_ 


150. 141 . 135 . 1307.17; . 125. 123 . 1215; . tzoTheflankexteriour. 


5 103 : 223 . 24571264 « 27; . 28: . 295; - zoTheflankinteriour. 
' 90 . 90. . 90; . go 4: 90 . 90 . 99 . 9o . go 


105 . 1092. 1122 . 1147; 116! ..117! - 18% . 219% . 1268s ang.of the ſhould. 


And ſcing the angleflanked ofa — is right, and able torcliſt a batterie, 
which is alſo made alwayes with right angles to ſhake the more the face of the Bul- 
warke; one mult fortifie the Polygones, which are aboue the Dodecagone , with a right 
angle , thattheline of defence may come the.more into the curtainc , that one 
may giue the more fire upon it : butthe Po/ygones, which arc under a Dodtcagone, 
muſt be fortified,according to the precedent Table, and the calculation thereot 


ſhalbe made hereafter. 


Some elves we augmcUit, aſwell the angles of che Bulwarkes, as the Octogone, a 


Fortreſſe with $ angles or Bulwarks, with a rightangle, and thoſe abouc are alwayes 


right,& thoſe under dimin:ſhing to the {quarefortreſſe (which hath the angle of its + 


Bulwarke onely of 60 degrees.) According to which che Bulwarks are: ſomewhat 


larger, and the got es and flanke greaterthen the former, burthe ſecond flanks . 


lefler. Now for the finding our ofevery angle, ye muſt doe this following , where 
e may obſerye , thatin the manneraboue ſayd, theangles flanking interiourare 


the fourth part of theangle flanked,or the; of theangle of the Polygone. 


_ NIL. v .vI. vi. 


( 90 ., 108 , 126 . #37 « 335» | of the Polygone. 
| WE = _— — | 
y 60 . 72. . 80 . 855 . 90. | Flanked. 
90 . 72 . 60 «: 5I, . 45. I v [ofthecenteraddedthereunto. 
RE Ie OIes THR BO 
ISO . 144 - 140 + 137; + 135: þ 3 {Flankingexreriour | 
30 - 36 . 40 + 437-« 45 f double ofthe angl. flank. interiour. 


— —— 


'- we . >, an Flanking interiour, 
96; 00 [A990 0 08. whichis the flanke alwayes 


w#. 8 . no .- mw «bal. | ot the ſhoulder. 


Inthe ſame manner alſo may be made right the angle flanked of the Decagoye , 


aFortreſle often Bulwarks , where ye mult nore alſo , that before wee ptoceede 
A 3 further 
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further, we will make uſc in the ſupputation following of the tenths or decinall 
numbers; which though irtgives ſome imperfection: yer ſeing the things, which we 
omit therein arc of no great conſequence, irwere ridiculous to make any further 
' ſearch thereof ;- cofiſidering likewiſe that the tables of Sines, tangents, and ſecarts, 
arc orc andtheſame; I thoughtir good therfore to make uſc of theſe following. 


THIE LQUESTION. 


The 1. Figure, & 1. Plate. 


Let there be made upon a Square a fortification of foure 
Bulwarkes , ſo that the line of the Gorge be.7 parts : DI the 
curtaine 21, and JF , which is the flanke of 5 , and fromthe 
angle of the flanke is drawne the line of defence by the angle 
of the Shoulder, to giue it a face. The queſtion is how many 


the mes will be, andevery line of the ſame fortreſle , when 


as the line of defence will take up 600 feete. Now the length 
of a foote isſett downe inthe 25 modell of Geometrie, noted 
by 1, and is divided into 12 ynches, & the ynch into 10 equall 


> "wirr the ſame foote,whereof 12 makes a rodd, which 
is Excell. ulethin all liv Fortifications. 


\ CHSERT GIRARD. 


| Ti Authour hath here aboue ſo diſpoſed his calculations , that in ftead of explaining 


them briefly, he confounds them teadiouſly, as if heretofore there had bene noe certaine 
rule ſett dovunein writing, to calculate lines and angles as ts ordinarily done by the Tri- 


poo of plaine Triangles, although there haue bene anumber of Authours , vuhich 


aue treated of them, th one after one manner, th other after an other ; and the moſt part of 
them commixed vvith longe diſcourſes, vuhich moved me not lenge ſince, to putt into light 


ſome tables of Sines in a portable volume, vvith the moſt ſuccintt method that poſſibly could, 
 zouching the ſupputation of ſuch plaine triangles, reducing them into foure diverſe caſes, 


wvuhere 1 did inſert in their places, ſome of my ovune inventions to thepurpoſy , knowvune as. 
I ſuppoſe to none others heretofore ; ſo that it cannot be, but having 3 knovune termes, in a 
triangle, but that one maye knovve the other three, or one of them onely , vvhich one deſires, 
as the Reader may knovveit ; the manner & order thereof being mot more facile , &+ eaſier 
fo conceiue, thenthe reading of our Authour in his former editions, being obſcare , trouble- 
ſome, and hard to be attayned unto. For this reaſon the Learners of thi ſcience, are required 
to be forevvarned before they come to the reading of this booke ; & are advertized hereby, 
that uuhen it & [aya,a triangle hath three termes , he muſt underſtand knovune, or given, 
and that wuhen 1 ſay that a triangle right-angle hath three termes , that then Iam bound 
but toſ hewy tuvo of them: ſeing that this uvord(right-angle) preſuppoſeth that the triangle 
hath a right angle, to vveet of 90 degrees : moreover , that touching this preſent queition, 
theſe7,21,s parts, demonſtrate the reaſon of the lines ND, DI, 1F , and not the qaantitic 
of the ſame in feere, as ts neceſſary to finde in the manner follo UVVING. 
To finde 


% 


OF SAMUEL MAROLOIS: 3 
To finde out the Angles. 


JN the triangle right-angle CDI, the ſide CD, isto DI, as 5 to 21, (for CD being 


of 5 parts; then DI wilberhe 21 thereot)cheretorc the angle DIC, wilbe found 
for 13:24 its double CLD 26: 48, andirs adjun& CLF flanking cxteriour, wilbe of 


153:12. Nowin the figure quadrilatere, or of foure-ſides, ABLH;the angle exteriour 
BLHis alwayes equall cothe 3 interiours BA & H; now A 90. the angle of the 
center, being taken from BLH, 153 : 12, there will remaine the rwo Demy-flankes 


ABL,& LHA 63:12.tor one entire flank ZBC: & ſeing tharthe angle of the Shoul-- | 


der BCD, isexteriour inthe triangle CDI, 'ic wilbe equall tothe two intcriours 
D. 90. and. 13; 24, and thetefore the Shoulder C,wilbe 1 03. 2 4: | 


To finde out the Leneths. 


Nartriangle ambligene BNI,theilide Bl is 600 feere, & the angles are found, rthere- 

fore the other eres ſhall be found, ro wit BN the Capirallline 196, 64, & NI, 
444, 62,bur NDis thethirdot DI(forND being7,Dlis 21 by the Hyporheſes)there- 
fore the fourth part of the found NI, wilbe.ND, 111, 15 the Gorge,& the reſt wilbe 


333, 46, tor DI, the Curraine, now DIro DC isas 21,to 5: therefore one may ſay, if 


21 giues me 5,how many DI 333,46, giue me? facit for CD 79,40.& ſo Clwilbe 343, 


Finally,the triangle tighr-an gle VDHhachthree cermec.NH £28,and theangle 


H equall ro HD1. 13: 24 (becauſe of the pa-=ttcls DL; V H) then yow ſhall krow VD 
——_ &VH gn "ge wiuch fide ſubſtradt VP (equalltro Demy DI) 166, 73, 


there will remaine PH 416, 94, whereotthe double wilbe for BH 833 , 88, and PA 


wilbe 416, 94, for it is equall to PH, and chus muſt ye doe with the reſt f6llowin "" 
The. Figure, 1. Plate. 


Ler there be a ſquare Fortreſle , whereof the curtaine DI being 4 
parts; the flanck CD ſhall haue 1 of them,andalſo the Gorge x : The 


defence running fromthe angle of the flanke ,formeth the face, & the - 


| length Bl isof 600 feete, one requires the greatneſle of the other lines 
of the ſame Fortreſle. | 


| To finde out the Angles, 
Herriangleright-angle CDThath three termes, asthe reaſon of theſides CD,r, 
ro DI, 4, therefore the flancking interiour CDI wilbe 14 degrees & 2 mi- 
nutes, whereunto add D go degrees, then the Shoulder BCD wilbe 104: 2; nowif 
re double the angle CID, itwilbe 28: 4, CMD, andits adjun& CMF, 151: 56 for 
theangleflancking exteriour, from which ſubſtra&rhe angle ofthecenter A 90: 
there will remaine 61:56 for the angle flancked entireB, and thus mach for the 


angles. | 


For the 


ICH) 4 


eh 3 CZ EF. 24g . 
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of | For the ſides. 


T He triangle BNI, hathcthree termes, to witr, BI 605 teete, and the angles B,zo: 
58. & N, 135. 1, 14. 2, ſo one ſhall finde thelines BN 205, 76 & NI 436,59; butin 


* regard that ND to Dlisas 1, co 4,according tothe Hypotcſe, then ND will be the 


fifth of NI, where will follow that ND wilbe $7, 32 (and DC as much) and Dl the 


reſt 349,27. Nowlſcing thatin the triangle right-angle CDI, the ſides CD, DIare 


notified, onc ſhall finde the Hyporenulc Cl of360, which taken from BI 600. there 
remaines the face BC 240. Finally , in the triangle right-angle VDH, which hath z 


termes DH 600, the angle H, equallto CID 14. 2, ye ſhall haue VD145, 49: allo 


VHg582. 09, from whichtake VP 17 4,64. (cquallro the demy-curraine DI} there 
will remaine PH 407, 45,alſo PAirsequall: then in the triangle right-angle APH, 
ye ſhall inde AH 576, 22 from whence take BN or HO, the capirall line 205,76, 
there will remaine AO 370, 46, &intakcing VD, from AP, therewill remainethe 
perpendicular ofthe Center, A upon the middeſt of the curtaine 261, 96. Now BH 
wilbe 114, 90. as beidy the double of PH. PEN, 


7 


4. Figure. @& 1. Plate. 


In this ſquaxe Fortreſle, the defence BI is 600 feete, and the angle 
flanked 60 ces , whereof DBC is the fourth part , which is 15 de- 
grees, the queſtion is what the quantity of the parts of ſuch a Fortreſle 


wilbe 2. - : 


For the argles, \ 

g E ing thatthelineflankedis 60,then inthe triangle BN the angle Bwilbe 30,& N 
135, (the adjun& of ANI 45:)whereof the angle remayning BIN wilbe 1 5 degrees: 

therefore the triangle BDI wilbe 7/oſceles, that is, two fidesalike, ſuch that DBI is 

alwell 15;as BID; The Shoulder C wilbe 105, andintherriangle DMI, theangles 

upon the baſis areecach of them 15 degrees , the remaynder Mwill be then 150 for 


the flanking exteriour BMH. 
| For the ſides. 


Hetriangle IfocelesBDI hath three termes, the defence BI 602 feere, and the 
pointed angles every of them 15 degrees. Therefore DI the Curtaine wilbe 
310,584. Alſo the triangle CDI, hath three rermes, the angle D right ;I 15. and the 
curtaine DI, then CD the flanke 8;, 217, & C321, 535, which being taken from BI 
600, there will remaineBC the face 278, 465. Morcover in thertriangle IBN, the 
no B309,1, 15, & the.defence 600: ſorhen BN the Capitall line wilbe 219, 623, 
& NI 42.4. 268. from whence DI bein gtaken there will remaine the gorge ND, 113. 
684. Moreover, the triangle BIL having three termes, L right, Bequalleo CID 15. 
and Bl 600, then IL wilbe1y5, 292, & BL 579,558, andrakeing fromirc PL 155. 292. 
(whichis che halfe ofthe curtaine)there will remaine BP 424, 266 for AP; alloits 
double being BH 848, 532, one may alſo caſely knowe BA 600. 


Z 


The 
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The 5. Figure. & 2. Plate. : | 
ALBERT GINARKE 


Heitherto of the defence dravune from the anzle of th: flanke , butin thoſe followving, 
there 1s aſecond flank, and the aijtance of the anzle of the flank , enen to the anele flanked, 
vwvhich is called Fichant. WE | ot, 5. | 


The 5 figure is the deſſigne or draught of a ſquare Fortrefſe, whereof 
the line of defence fichant DH maketh 600 feete, the angle flanked 60 
degrees, the line HB is divided into 7 equall parts;. whereof the one 
which is betweene the Chara&ers 1.2. is ſubdiuided into 5 euall parts, 
andfrom the center B, is made the Arch, 4 N cutting the capitall line 
at N, from which point is drawne NDZ parallel to BH ; and fromthe 
point V (which is inthe character 2)the perpendicular VD;the queſtion 
is how many theſe lines, and the angles of Ch a Fortreſle,will make? 
For the lines in parts indetermined. 


- 


F Oraſmuch as BH contayneth 35 ſuch partsasBN 9; BV 10, VH 2x, ye ſhall one 


o 


* In thetriangle right-an plc BIN termes mou hrto Lnowe BT,or TINGS 64 
DVIe, acl ch CCT ES 3 


TVor, ND 3, 636: Alfo the triangle right- $5 797 partsouthbllins DHivdce E 


equallto.I'N, 6364, & VH 25, then | TER 
foore: Wemult then calculateaccordingtothis reaſon,thelinesaboue mentioned 


| robringthcminto feete, ſaying,as followcth. , | 


For the lines in parts determined, to wvit, brought into fecte. | 
"He 2y, 97 parts, make 600 foote, how many then will BH 35. come ro? There 
L wilbe for BH $14, 04 foote, likewiſe VL, or DZ the curtaine may be made oe; 
BH7 parts make 814, 04 foote, howmany VL 3? itwill come forthe curtaine to 348, 


$7, & for BN the Capitall line ye ſhall fay, if 35 giues814,04 : how many 9 ? ye ſhall 


haue for BN 209.32:andſoof rhe other: for T N,orBT,or VDwilbe148.02,8& TV, _ 


or the Gorge ND 84 57. and ſeing that BH is knowne , alſo VL the halfe of the 


remainder wilbe BY 232, 58. Intherriangleright-angle BVC, the angleB wilbe' 15, © * 


degrees: (for PBO is 45 , & CBO 30:) and BY being knowne, therefore BC the 
face wilbe 240,78, and V C 62,32, which being raken trom VD , there will remaine + 
CD the flanck 85.7; and therfore therriangle right-angle CDI,ſhall haue z rermes, 
theangle C 75, & CD 85,7. ſoc DIwilbez19, 84, CI 331,15, likewiſe BI — 
For: 95, & 1, Z 29. 03 forthe ſecond flancke, Now OP is knowne as being the halte 
-; QT BE | | | 


Now of the Pentagons,or Fortreſſes with fiue angles or Bulwarks. 


EF igute. & 2. Plate. 
In the Pentagone, a Fortrefle with five Bulwarks, KFBDL, let the 


[ 


K : . line 


% 


[C7/ 1 


follow ing pon vuhich one ought not to ſland ſo much as upon the Suppeſitions , or 
P | 
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line, KL be63 rods,8 divided into 7 equall parts, whereof the Capitall 
line KA is 2 of them, alſo LE, and from the CharaQer 2 (or G) let GB 
be the perpendicular. Alſo the angle flancked is 69 degrees, according 
tothe precedent table, how many then wilbe the linesand the angles of 
ſuch a Fortreſle ? 


HT ALB. GIRARD. 


Before wee come to the Conftruttion hereof, take notice,that KA in thu figure ts not 
anſuverable to the length of KG, yet ye muſt ſuppoſe them to beequall,, aſuvell a5 the cipher 
1, «nd the letter Hare tuuo differing points,vuhich uvould hane bene the better diſcerned, 
if the figure had binwvuellmade , wuhich may ſerue 4s « fore-vvarning for ſome figures 


FEY”. 


reſcs of the Propoſitions. 


 Therriangleright-angle KHA hath three terimes, KA18-rodd ; the angle AKH 


54degrees, which being ſo KH wilbe 10, 5802,& HA or GB 14,5623. Nowifyetake - 


away KH from KG,there willremaine for AB the Gorge,7.4.198. Irem the curtaine 
BD wilbe 27rodd , being equall ro GM. And becaulc the angle flancked is 69 
degrees, ifye add thereuntotheangle of the Center , which is 72 , yeball haue the 


angle flancking exteriour, 141 degrees, the halfe of its adjun& forthe interiour 


19; degrees. The triangle righe-angle KGF, hauing 3 rermes, KG 18,GKF1g;: the 
facc KF wilbe19, 0953, and FG 6.3741, which being raken from GB 14, 5624. there 


knowne, ſcing that FB is found,and the anglcy, «che cotmplement of 1;therefore 
Bl wilbe 23.1227,which taken fromBD27 , there will remayneID forthe ſecond 
flanck 3, 8773, alſo Flwilbe foundto bea24, 5297, whereuntoadd KF tg. 0953; and 

e ſhall haue KI, the defence flancking 43. 6250, finally the triangle right-angle 
LG B, hauing three termes, towit LG 45 rodd, and GB 14, g623; one may my 
know BL, and the diſtance of the Center of the Fortreſle by K, becauſe thar KP is 
31; rodd, and theangle AKP 54 degrees. 


will remayne FB (the flanck) o, «ee, then the criangle right-angle FBI may be 


The7. Figure, & 2. Plate. 


a 


In a Fortrefle Pentagonall, BOV, let AB the deffence fancking be 
5o rodd , the Flanck ED 9g rodd, andthe angle of the Bulwarke 52 de- 


—_ How many then will the other parts ofthe ſame make,when'the | | 


econd flanck AG makes fiue rodd. 


T Heangle of the Polygone is 108, the halfe is 54 for FRQ, to whichadd CBF 38 


degrees by the Hyporteſes, you ſhall haue go for CBQ , bur CFis paralell ro BQ 
Pi 7 208 —_ hr,the triangle BCA wilbe then the right-angle, and BA of 50, 
andthe angle 4 degrees, then ye ſhall inde BC, or QD ro be of 15, 451,and CA 
47553-and the angle A18degrees. Alſo inthe triangle right-angle EDA,the angle 


 Aisgiuen, and theſide ED 9 rodd, by the Hypozeſe,then EA wilbe 29, 12463, & DA 


27, 6991; nowit yetake EA from DA,there will remaine BE the face 20, 87537,and 
it ye ſubſtratDA from AC, there will remaine CD, or BQ, 19.854. Allo the 


triangle 
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criangle right-angle BCF, hath 3rtermes, BC and he angles; in tine BF the capirall 
line wilbe 19, 097 & CF, 11, 226, which being taken from CD, there will remaine 
FD8, 628, the Gorge; now it to DA, ye add AG 5 rodd, the {ccond Aanck, vec ſhall - 
haue thecurtaine DG 32. 69912, to whichadd twite BQ , and ye ſhall haue BV 72, 
49711 its half BK 36, 20355, andlo therriangle right-angle B&O, having 3rermes, 
the angle KBO wilbe 54 degrees, ye ſhall inde BO 61, 593099, and KO 49, $2984. 

Finally VB,BQ being knowne,then the triangle right angle DQYV having 3 termes 
giuen VQ, & QD; ye ſhall andethe fichant DV ealcly. 


ALB GVYRARKI 


Fone will conſider the difference vuhich i betyveene this operation , andthat of our Au- 
"hour publiſ hed in his former Editions , he ſhall finde that Ko queſtion 1s defeetiue, for I 
haue added thereunto (that the ſecond flanke AG #5 rodd) ſeing that in all ſuch queſtions, 
wvhere there ts a ſecond flank,he onzht to hane ſet dovune 5 knovune termes & neither more 
nor leſſe,uvithout the one depending on the other ,as in thus preſent the name of the Fortreſſe, © 
#0 wvit,Pentagonall a terme, in the ſecond place there 1s the defence ; then the flanck, the 
angle flancked, and the ſecond flancke, vuhich are fine termes : wuhere ye muil nate , that 
vwvhen there are reaſons in the propoſition , and that though a reaſon fob tuve numbers, 
nevertheleſe it is but one terme; but vuhere there ts no ſecond flanck (as in the figures of the 
fir#t plate,vhen 4. termes wvuill ſuffice.) Finally, my Authour had ſo ordained his Supputation, 
that in ſtead of makeing an addition,or a ſubſtrattion; he mad: the rules of three very great, 
ſo that ye muſl ima gine it vvas eaſier for me to change al,then to recorrettit, hauing no other 
reſpect, but to the explication of the figures , and as much as is lavufull and poſſible to ſhevy © 
hs intention,uuhich Iam bound to doe: Moreouer,if peraduventars ſans owe [* hould finde 


thu manner of operation ſtrange , vuhich 7. hettherro » Wt is requiſite or himto © 
know alſo (beit ſpoken unde» correction) thas he) underſtandeth not much , if he aothnor 


pradtize it ſoc himſelfe in other Subjects, yea —_ I had not ſett dovwune one onely number; 

wwvhich I ſhould haue done already hereto oregif- Thad not had regard to the obſcuritie, vwhich 
ſtudents might pretend to finde, vuhich hauing cleared)heitherto, ye may goe on vvith the 
more aſſurance in the reſt follouving: andmuſt|alſs knovv , that the 8 figure vvas left 
vvithout explication by the_Authour. 


The 8. 9. 10 Figure. & 3. Plate. 


In this figure Pentagonall, the ahgle ELO is dividedinto 2 equall 
parts by LD, the flanck FB 9 rodd, the angle flancked 69 degrees, and 
the curtaine 3o rodd, how many then will the other lines & angles be? 


| TJ He anglc of the Polygone is =_ in the midſt by KA , and the angle AKFis- 


knowne,allo the reſt ſhalbe FKG, orits equall F B, whence followes that the 
criangle right-angle FBI ſhall haue z termes FB, and the an-les; therefore the other 
termeswilbe knowne, alſo the whole '1ne DB,and che part BI, ergo the reſt ID is 
the ſecond flarike. Thetriangle KBI hath three termes, the angleI found, BI&K 
(the fourth part of che flanck by conſequence the z termes remayning are knowne, 
and thedifference of the tound lines KI, IF wi:bc for the face KF: which makes that 
inthe triangle right-angle KGF w.lbe knowne KG. GF ; andjif ro KG doubled, - 
yeadd the curraine, ye ſhall haue KL; alſoKGrothecurraine is for GL,or XB Ifro 
GFycaddEB, yeſhall haue LX,and thereforein the triangle right-angle LB wilbe 


B 2 | knowne; 
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knowne; ſcing that LX, XB arc found. Morcoucr,in the triangle right-angle LXE, 
theangleEisademy Polyzone, and the line LX being knowne, ye ſhall haue LE the 


' Capitallline, and XE raken from XD (cquall tro KG) there will remayne DE the 


Gorge. 
BI 25, 4r5r RE. 7s, 8459 
FI 26, 9617: XB «$52, 9233 - 
i” AX 5% LX 17, 1175 
KI $6 $795 LB 55, 6227 
KEF-.24 $178 LE 2% 83 
KG 22, 9229 XE 12, 4366 
GF $ 175 DE 10, 4863 


The 9. Figure, wvvuhich ts #he 8, 9.10. &+3 Plate. 


In the former figure Pentagonall,there are other Hyporeſes BL,fichant 
60 rodd, theangle DLM 36 degrees,and 45 minutes , DM 17 rodd, and 
the angle OLE parted in the midſt by LM. 


THe angle MLE is 54 : from which take DLM 36; 45 ; there will remaine 

17, 15; for DLEits quadruple or fourefould for the angle flancked 69: ye 
muſt firſt calculate the triangles righe-angles MDL, QEL , whereby is found DE 
the Gorge, LE the Capitall line, and ML in the triangle right-angle LGB; theline . 


| of defence LR 600.and GB 17; therefofe ye ſhall finde GL, which added to KG 


cquallro ML, ye ſhall haue AL; bueif,,orake ML, fromit, there will remaine GM 
for the curtaine BD, in the triangle MLO, ye than 64.4 che face OL, & MO,which 


taken from 17, there remaines OD for the flanck, & rhe triangleright-angle ODC 

may be knowne, becauſe the angle C, is equallro MLO 19:,then CO & CD being 
notified,ye ſhall find CL & BC,and from the Center of the Fortreſſe wilbe knowne 
the diſtances towards K, P, A. | | N 


 — BE - 10] 41454 MO 8, 06179 

}— LE 2r, 01319 OD 8, 93821 
TA ML 22, 76572 ? OC 26, 77657 
GL 57, 54128 -. [AD i, Mom; 

| KL $o, 30700 CL  4$O, 2958 

BD 34, 77556 CB 9, 53481 


OL 24,. 15101 A(f) 47, 30000 
The 10. Figure, wvhich ts the 8. 9. 10. 


In the figure Pentagonall, let LB fichant be 60 rodd, and LC the de- 
fence flancking 50, 92758 fifth-parts. Alſo BC the ſecond flancke 9, 


53481, and the angleOLE parted in the midſt by LD. 


Herriangle BCL hauing the three fidesgiuen, then ye ſhall findethe angle "a 

or rhe lengrhning of the baſis BC unto = Me lo X, as followeth herc, 
the baſis BC, 9, 53481 giueth me the Summe of both che other ſides, 210, 92758, 

= how 
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how much then will their difference 9 , ©7242 giue? it will come to 105, 54816, 
from which take the baſis (becaulſc thar the perpendicular talls without, wluchis- | 
ſcene , when the fayd quotient is more then the baſis) there will remaine one 
number,whereof the hal&is CX 48, 00668, this being done ye muſt calculareche 
criangle right-angie CLX, by which ye ſhall knowthe "_ C, or LMO , which 


taken from LME , the remainder wilbe OLE, 341, andtheangle flanckedwilbe 
the double of it69: allo ye ſhall have LX, or MD, andthen ſhallye calculare the 
triangle MDL (tor the angle MLDis knowne) ſeing it is equallto MLO 197, and 

OLD137:: Alfothertriangle LQE, whereby ye ſhall fnderhe Gorge, the Capirall 
line,& CD,then by thetriangle ODC is found the flanke, & after that the face : & 
if to CX aboue ſayd,yeputBC being giuen , there will come our BX , or GL, to 
which add ML by addition,then by ſubſtraction ye ſhall haue KL,and the curtaine 
BD, whereof the numbers agree with thoſe of the precedent queſtion. 


The 11. Figure. 3, Plate. 


In this figure Hexagone,that is,a Fortreſſe with ſixe angles or Bulwarks, 
let the Curtainebe ſeſquialtere, or halfe as much againe to the face, & 
the face to the flancke doubled-ſeſquialtere , the angle flancked 75 
dgrenk and DP diſtant fromthe points 70 rodd. Wee mult finde out 
the reſt. | | | 


QEquialrere, or oneandahalfe, isas 3 in reſpedt of 2; twile ſc{quialtereis as Fto2: 


ſo that BH, DC, CB wilbe as 15, 10, 4; Wheronre ifyce add4Cifphers to cach of 
them, DC wilbe 100000 fines aFehenght-angle. Now ADFis 69, and ADC 77, 


chen CDF wilbe 22: degrees; therefore CF 38268; and DF 92388 allo KP; bur BH, 
or FK.is 150000, then DB wilbc 334776 parts, whichmake 70 rodd by the Hyporeſes, 
wee will bring then theſe lines into Rodds, according to this reaſon fol owing; 


becauſe 334776 parts make70 Rodd, - — 
LE partes. they will cometo. 


ſ150000 31, 364 BH 
: 100000 20, gog DC 
How many) 4ooo0o 8, 364 CB 
f 39263 8; 004 CE 
(- 92398 19, 328 DEF 


And ſeing that PD, DF ate knowne,FP wilbcalſo; and by FC,CB,wilbe knowne 
EB, or AE, 16. 366, now by the 47 pro. 1of EuclideBP fichant wilbe 53,259: Andif 
one calculates the triangles CBG, DEA, yeſhall finde DG, 42,765; and DE, 9,448, = 


. ergo EF,or AB the Gorge wilbeg, 87; the diſtance from the Center toD, is cquall 


- 


to DP,7 orodd. 


Fo | The I2, Figure. & 4. Plate. | 
Let DP be »2 rod, the angles of the Bulwarks are 72 degrees , the 


cuttaine BH 3 2 rod, the flancks of 8, 3638, fourthofrodds, how many 


then wilberhe other parts of this Fortrefle Hexagonal)? 


B 3 | Scing 


ft} 5x 


Wo reeno we - 
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Seing that DPis 72, & BH, or FK 32, thenthc halte of the reſt wilbe 20 for DF, 
andalſorthe angle ABF being co degrees, and ADC 37;, then CDF wilbe 22; de- 
recs: whereby ye ſhall know then the triangle right-angle CDF. Secondly, FC 
no » withjCB giuen, will make knowne FB, butPFis52, then the triangle 
right-angle BFP hath che ſides BF, FP knowne, & BP wilbe knowne in the triangles 
right-angles ADE, CBG,their termes will ſuffice to make the reſt ro be underſtood. 
when ye haue DA,its halfe wilbe tor DE,which caken from DF, there will remaine 
AB. | 


DG 21, 64780 'DE. 9, avs 


FB 16, 64800 AB 1o, 38828 
BP. 54, 60000 GH 11, - 80804 
AD 19, 22344, DG 43, $0349 


The 13. Figure. 


In this Figure Hexagonal, the ſecond flanke is in theflanke as 6 to 7, 
the flanke hath its gorge as 7to 10, the Gorge to the line of the Pohygone, 
as 2 t0g. the queſtion is how many they,& the other dimenſions wilbe, 


when as DH makes 60 rodd. 
FF yemake GHs, then HO wilbe7, & HI to, the Curtainewilbe25; Then ye ſhall 


calculate the triangles CBG, DAG by which ye haue the angle G, or his equall 
CDF, &rhefaceDC. andthenin therriangle DCF, the lines DF, FC, FB, FP, and 
finally BF 44 , 93555» which maKe ov. 1  fgr which reaſon one muſt reduce the 
parts into rodds: but this reaſon may be ſert downe more eaſie, in takeing but 7, 


48926,which make 1000000 parts; Now if ye had rather worke it by multiplication, . 
withour diviſion,then ye muſt take but xoo0o00 parts, which make 13352 rodd, and 


ſo ye ſhall inde 


DC 25, 38302 DP | $1, 01484 
CB 9, 34672 BH 35. 4% nx 
BA 13, 35246 / The angleflancked 79. 33. 


The 14. Figure, the 1. of the tuo. 


In this Fortrefle /Zexagonall,let EH be 60 rodd, and EI,BC,KH equall, 
the flanke KC 8 rodd, it behoues us to finde out the reſt. 


BY the help of the rule of Xlgeber, yeſhall findethartheangle EIF wilbe 69 de- 

grees, 4; minuts; thenin thertriangleIBC,the anglel,'& the fideIB 8 rodd bein 

giuen, ye ſhall inde BC 20,9229 forthefaceE]; allo IC wilbe22, 4002, then E 
will make 43,3231, the reſt is cafe, without the ſecond flanck. | 


The 15. Figure. 


This figure hath for the flanke 10 rodd; the reſt being like to the 
former they ſhalbe put in order in the Tables following. : 
| The 
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The 16, Figure. & 5. Plare. 


The flanke of this /epragore, that is, A Fortreſſe with ſeuen angles , or 
_ Bulwarks, maketh 10 rodd , the diſtanceof the points 72 rodd,. andthe 


angle flanked 8o degrees, how many then willchereſt make,when as the 


| ſecond flanke is 10 rodd. 


Eing that the angle of che Bulwarke makes 80 degrees,and the angle of the Poly. 
— gone 128: 34, 17 thedifferencedividedin the halfe wilbe the angle flanking inte- 
» Tiour 24,17, 8;, the flanck CB 10 rodd, whence the triangle CBGwilbe knowne, & 
by adding GH giuento BG, ye ſhall haue the curtaine 32,1623, which taken from 


DP 72 rod,and thentake the halfe of the reſt, ye ſhall inde DF , and alſo DC. CF, 


for the face DC 21, 8525, & DG 46, 1666, allo inthe triangle DAE, ycſhall hauc 


DE, & conſequently EF, or AB. Moreouer ye ſhall finde DHin therriangle DKH, 


tobe 55, 4345- 
| Ti he 17: Figure, & 5. Plate. 


This Feptagone hath the flanke of 9 rodd,the angle flanked 79 degrees 
25. 43, DP y2rodd, and the choice ofthe ſecond flanke. ' 


ALB GIIRARKE 


£ 


[Auing calculated the angles ac in hc former , OM wilbe 2k, 6 43 6, an d HM, 19 
6836, let us make the ſecond flanke 7, 3164 , and then the curtainewilbe2s; DEF, 


23; the face OP 25, 2901. MP 46; 9337. Marolos had giuen here 80 degrees,bur 
tookeno more then79, 25,435 fortheangleflanked , which he did withoutpre- 


meditation: ' 


The 18: Figure. & 5, Plate. 


In this preſent Hepragone the angle flanked is 79 degrees, the gorge 12 
rodd,& the curtaine 32 rodd, how much will the other lines & angles 


make of this Fortreſle. 


TO reſolue this queſtion, ye muſt ſuppure from the triangle CBG, thelines CG, 
GB, andye ſhall haue GB the ſecond flanke; nowifto BG, yeadd AB, yeſhall 


haue AG, thenthe triangle DAG wilbeknowne; afterward the triangle DAE , and 


finally the triangles DCF,and DHK. 
ALB GTRARKE oo 


Ore thatin this Queſtion Xarolos had ſert downe the angle flanked 79 and 2 
ſeuenths, yer didnot followethis number , but 79 degrees : the ſameerrour 
alſo was commirred in his ſuppuration of the former, and in the 14 figure. One 
cannot geſſe well his Suppolition : hieuertheleſſerharneedesnorto ſtay thereader; 


forTIhaueſertrdowne thequeſtion, as it ſeemes he would haue propounded are 
| ” | the 


% 


(GC7/.1. 


F 


16 LINE FOR JIFICALTON 

the worſt is, he madc2 figures,and one cannotunderſtand well of which of either of 
- them he would ſpeake, bur we will ſpeake more thereof hereafter ; howſocuer thoſc 

which are moſt intricare(aſwell by realon of the faults eſcapedin the impreſſion of 
the former Editions, as by the errour of his diſciples, which did calculate them) 

ſhalbe partly omitted,and ſhall giue no impediment, but that the reſt may giue con- 

rentment to theReaders,for that which they are deſirous to finde outin this booke: 

(in the 20 figure following the Letters ye were ſent unto were wholly repugnant. ) 


The 19. Figure. 


# 


In this Hepragone let the angle flanked be 80 degrees, & the angle from 
the Capitall line, & from the imagined DB (to wit ADB) let be 22:de- 
grees, DP 82 rodd,8& the flank CB 10 rodd. 


Rom the angle of the Polygopt 128, 34, 17, take the flanked 80, the halfe of th: re-_ 

mainder wilbe 24, 17j9: torthe angle flanking interwour DGA: beginnthen the 
triangles CBG, IBG. (whereof theangle in D maketh 17:3) ye ſhall finde BG 22, 
1621, CG 24,3138; & BD 30,3118, then GD wilbe 49,1096, and DC the face 24, 
7958, afterward the triangle BDF, the line BF wilbe found to be 20, 1982, and DF 
22, 601%, whereof the double taken from DP 82, there will remaine for the curtaine 
BH 36,7972,andconſequently for theſecond flanke GH, 14, 6350. Now ktiowing 
the criangle DEA, ye ſhall finde the Capitall,alſo the gorge AB 12,8744. Ifinrthe 
triangle DK H,yee ſecke DH, then ye ſhall finde it ds 62,7388. Nowthereaſon 
of the Demy-diameter or middlelinein the 1ide of this Heptagone,is as 1000000000z 
to 867767478. 0 


The 20. Fignre. : 


This preſent OFogore, that is a Fortreſle of 8 angles or Bulwarks, hath 
thediſtance DP divided into 7 equall parts, whereof DF, & FB make 
each of them 2,8 BP hchant is 60 rod.the angle flanked 82: degrees. 


Heline BF being 2,and FP 5,then the ſquare of BP wilbe 29, and ſeing that BP 
is 60 rodd, its ſquare wilbe 3600 rod,by whichreaſon ye may knowe one partof 
the 7 of DP, ſaying, if 29 giues me 3600, how many will1giue me (the ſquare ofan 
other part?) it will cometo 124, 1379310345 , whereof the ſquare roote {\ubſtrated 
wilbe 11,14172,andits double 22, 28344 for DF, or FB, the triple is 33 , 42516 forthe 
curtainc BH,and the ſevenchtould 77,99204 for DP. Moreouer,the angle flanking 
interiour, oritsequall FDC wilbe 26,15 ; ſo that DC wilbe 24,8451, alſoFC 10, 
98907, the flanke then wilbe 11, 29437 (for FB was knowne) in the triangle right- 
angle DRG,the angle Disalſo 26. 15; and RCequalltoFB, thenDGrheline of 
defence flanking, wilbe 50,38218; finally,the Capirall wilbe found 2 4,11937,andrhe 
. gorge AB 13, 05342,it ye calculate the triangle DEA. 


The 21. Figure. 


Inthis Ofogone let the face be 24 rod,the flanke 12 , & the curtaine 36 

rod,& the angle flanked, right,itis required how many the other lines & 
angles wilbe ? 

_ The 


& 


k 


Theangles ADF 67;,& ADC 45,will make knowne CDF ro be22 :. Now DC is 
24rod,by conſequence DF,FC,DP,FB wilbe knownc;alſo (cing that FBis found{or 
EA) ve haueallo the triangle DEA, by which ye ſhall inde DA, AB, & ſhall inde 
DG in therriangle CBG: iforhauing CG, ye add untoir DC) finally DHin the 


tziangle DKH. | 
: DP $o, 34624 | . GH 7, 02948. 
DG 55, 35756 AB 13, 39837. 
61, - 91032 - [ At 84 39837. 


The 22. Fignre. 


* In thispreſent Ofogone,the flanke is 11 rod, the angle flanked 82: de- 
_ brees;the line DP 76rod,& the ſecond flanketo be chooſen,how many 
tHen wilbe the other parts of this Fortreſle 2 


py ; 


| TH eangleof the Offogoneis knowne,and the angle flanked,alſo their halfe ADF, 


ADC, therefore the reſt, andthe — CBG wilbe knowne, and BG wilbe 


found 22,3058, ſuppoſe the ſecond flanke GH is 9,6942, then BH 32 rod,likewiſeas 
much for FK; bur DP is76, therefore DF makes 22 , andafter ye haue calculated 
the triangles DCF, DAE;zye ſhall finde DC,24,52978, DG 49,400 45 AB 12,94981, 
and finally inthe triangle DKH the fichantDH, 58, 25283. | 


| The 23. Figure. _ 


{ Let the angle flanked be 82: of this preſent Octogone , the line of 
defence DG 50 rod, DP 76, and CABthe halfe ofthe angle flanked. 


AFecr ye hauecarrycd AC, which was forgetten, if ye countthe triangles DAG, 
ACG,ye ſhall finde the Capirall,the face,and the gorge,and BG,then the trian- 
gles CBG ,DCE,afterward ye ſhall haue CB, CF,DF, and therfore FK, or the cur- 
taine,and the ſecond flanke,then DH,58,3498. | 


:  e Capitall 23, 93655 fccondilintd 9, 15064 

7 Thel Gotge 12, $4325 6 Thed face | 2 43 535408 

R Flanke 11, a6362 Curtaine 31, 99346- 

0 Ft E The 24. Figure. Sa, 

C Let there bean Enneagore, Afortrefle with nine Angles or Bulwarks, 
(that is with 9 ſides) whereof the angle flanked is 85 degrees,the face 24 
rod,the flanke 12,and the curtaine 36 rod. 

F ; T He angle of the Polygoneis r40degrees ſeckethetriangles, DCF, CBG, DEA, 

" : - DKH, and then ye ſhall findethe lines GH 12, 94824 : DP 78, 57648: AB12, 

709. 


& 


F- | — '< | The 
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'$ ITHE! FORTIFICATION 


The 2x5. Figure. 


As inthe tables aboue let the angle flanked of the Enneagone be 85 
degrees, the fichant 60 rod,and DP being 7 parts, then let DF be two of 
them, afterward FB the perpendicular 2,forthe makeing of the flanke 


CB, wee require the reſt. 


DK being 5 parts,and KH 2.the ſquare DH wilbe 29.which makes 3 600,whereof 
1 makes 124, 13793103 for the ſquare of one part, its root ſubſtracted wilbe 11, 14172 
for one part, whereof the double wilbe for DF,or FB, andthe rriple for FK, or the 
Ccurtaine 33,42516 BH,and after yc haue calculated the triangles DFC,CBG,DEA, 


- -  yeſhall fande theotherlines DC 2s, 1219, DG, 48, 25855,GH 12,9026,BC wilbe 10, 


68335, the ſeucn parts of the number aboue ſayd wilbe tor DP,77,99204- 


The 26. Figure. 


In this preſent &meagone let the angle flanked be 85 degrees, the de- 


fence 5orod.the other 60 , & the gorge in the flankeas 4 to 3. the reſt is 


required. 


Fyetakeawaytheangle ADC 42:from ADF 70, theangles GDR willremaine, 


+ DG makes 5orod,then the triangle DGR wilbc knowne, to wit, DR, & RG, 
or KH 23. 0875,which will make ye knowe the triangle DKH (for DH is 60)then 
RK,or GHwilbe1t, 0301. Moreoucr, inthetrianyic DEA the fide EA is equallto 
_ KH,by DE 8 DR, ye ſhall haue AG 35, 94735, thenin carrying AC, ycſhallſeeke 

the angle Afrom thetriangle ABC,ſerting downe AB 4, and BC ; parts, according 
to the Hypazeſe, ye ſhall findethen the angle A of 36 degrees, 52 min. & 12. ſeconds. 
Then lerusgoetothe triangle ACG,hauing AG knowne,the angle A & G, equall 
to CDF. 27: degrees,to inde CGafterward the face, and conſequently DF,FK,EF 
or AB the Gorge, which wilbe 14,72808, therefore if 4 giues 3, how many then AB ? 


yeſhall haue BC for the flanke 11, 04606, & DP 78, 51183, DA 24,56925. 


The 27. Figure. 


Thediſtance DP being 7 parts, DF & FB each of them 2 parts / the 
defences 5o & 60 rod, andthe angle flanked 85 degrees,how many will 
the other dimenſions be of ſuch a Fortreſle non angular? 


WS GIRARD. 


T Hy queſtion is impoſſible to reſolne being exceeding, ſeing that there is acondition in it 

more then one deſires, && vuhich i wvorit,repugnant to the others, for vuhichfault the 
Authour may be excuſed, ſeing that in his time, there vere noſuch advertiſements giuen as 
 vvee haue giner thereofin the be inning of the Trigonomertrie , cited in the firſt queſtion 
going before,the which though 6 8 may ſeeme to be of litle _— to ſome;yet one maſt 
acknovvlede, that thoſe that knowve them ſhall not fall into dhe like errours,as theſe vuhich 


may be explained thus; There are tuvoreaſons ginen DP ro.DF, and DF r0FB (areaſon of | 


equality) 


J , 
| 
I; 
EB 


'S 


_ 0 
Vw w 
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© awillhaneit 50,vUhich is abſurd,as is ſaid. 
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equality) tuvo lines of defence the angle flanked,ex the name of the figure of nine-ſide freure, 
wvhich are ſixe termes, yet one needes but 5 (as ye ſhall finde it mw 
the queſtion vuas defectiue,and of ſome others afteruvard) finally , the proofe of this may be 


ſeene in makeing _ of this vvith the 2.5 figure , vuhere the ſame queſtion t5pro- 


pounded,and where yeſ hall finde that the defence flanting ought to be 48,25855,and here he 


\ 


\ 


The 28. Figure. 


In this preſent Decagone, a Fortreſle with ten angles or Bulwarks, let 
the angle flanked be 87 degrees , the Gorge in the flanke in reaſon 
ſe{quitertia, the defences 5o and 60 rod, itis required how many the 
other parts thereof will make? | 


TFH reaſon ſeſquitertiais,as 4toz, for ABtoBC , then the imaginallangle BAC 
wilbe 36 degrees, 52 minutes, 12 ſeconds. Morcouer,the angle ADC being 43: 


then CDF wilbe 28:, whichis an angle of the triangle GDR , and which may be 
knowne,ſeingthat DGis 5o rod,therefore GR 23,858, orits equall KH, and for as 
muchas DHis 60,then DK wilbe knowne,andalſo DR withall, andſo ye ſhall inde 


| RK for theſecond flanke: likewiſe the triangle DEA wilbe knowne , then ED and 


DR will make knowne ER,or AG,8 conſequently ye ſhall haue the _ ACG 
fortheangle A was found abouc,and the angle G is 28; degrees, then the face wilbe 


26,11334,and hauing found out DF Ve ſhall nde EF, or the gorge 15, 197: Allo FK 


forthe curtaine 3210821; DP 78,00619. 


The 29. Fignre. 


% 


In this A” the angle flanked maked 8 degrees , the defence 
fichant 60 rod,the flanke 12 rod.and the gorge 16 rod,it is required how 
much the other parts make ?_ | 


"He quadrangle ABCD —_— fiue termes giuen , yeſhall findethe other parts; 
alſo the triangle DFC, whereby ye haue FB,or KH,& conſequently the triangle 


DK H,and hauing FD & DK; their ſummeand difference wilbe for DP, 78, 65, and 


BH 3032633; the face ſhall be 27,49377: DGy2, 64265. 


The 30, Figure. 


In this Decagone,letthe curtaine be 36rod,and the flanke 12 , theface 


24,and the reaſon of the Bulwarke inthe flanking interiour, as 58 to 19. 


T He halfe of 58is 29, then theangles ADG ro AGD, or CDF, wilbe as 29 co19, 

therefore ſetting downe ADF to CDF, itwilbe as 48to19; but ADFis72de- 
grees,then CDF wilbe 28: degrees, &thengheangle flanked 87 degrees,the reſt is 
caſte,for the triangles DCF,CBGwill make knowne CF,FD;DGis 49,14888, DH 
61, 68324; DP 78,18336, AD 24,5 2336. 


C £4 : The 
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| The 31. Figure. 


Letthere be a YVecagone, whereof the face is 24 rod, the flanke 12, and 
the curtaine 36,how many will thoſe parts make,when the defence flan- 


king isdoubled to the Capital]. 
T DG be ſett downe 2.then DA wilbe1. Now the angle DAG is108 degrees,then 

che angle flanking interiour Gwilbe 28. 23. 38, and theangle flanked 87, 12, 44, 
the reſt is caſic,&isfoundin the ſame manner,as the end of the former, &therefore 
Maroloss leauecs its ſo for this reaſon. 


The 32. Figure. 


\ In this preſent Undecagone, a fortrefle witheleuen Balwarks, let the 
face be 24 rod, the flanke 12,the curtaine 36,andthe capitall DA to AG 
as 5 to z,the unknowne parts are required. 


GE: downeDAg,and AG7,andrheangle DAGis106 degrees, and 4 cleuenths: 

thatis 106,21, 49,andhence ye ſhall know thcangles remayning ADC, 43,5548, 
andthe other or CDF 29, 42,23, therefore inchetriangle CDF, theangle D is then 
ſo,and DC 24 rod,and thenDF,DK,DP wilbe knownc,likewiſe FC,FB,BP,8& AD, 
DE & EF for the ws Here is hothing bur that which is ill calculated by the 


Autheur , or rather by his diſciples, as fem the beginning (withour all doubt) 
ſeckeing to help themſelues with the figure putherc under , which was needleſlc; 


ſu poſing tharthey had ſkill in Trigonomerrie. I will onely ſet downe here thereaſon 
of the raid (orſemy-diameter) inthe fide of the Yadecagone inſcribed inthe Circle, is 
aS I00000000000000 
| to F563'4651136828c, | 
Sothatye may take herethereaſon or proportion aspreciſcly as ye will. 


The 33. Fignre. 


In this Undecagone let the face of the curtaine be as 2 to 3: &the gorge 
intheflankeas 4 to 3, the diſtance of the points of the Baſtions 75 rod, | 
and the angle flanked 88 degrees, 38 min. 11 ſeconds, the queſtion is 


\ 


how ye ſhall inde outthe other dimenſions ? \- 


Eingthat ADC,and ADFareknowne,the reſt CDF wilbeallo, being 29,19, 6, 8 
ſctting downeDC 2 parts, (chenthe curtaine, orFK wilbe3)thertriangle CDF 
wilbe knowne by the parts,namely DF 1, 74 384, as muchallo is KL, and FK 3, then 
DPyilbe (in parts) 6,487 68, which make by che Hyporcle 75 rod,8& by this reaſon, 
26 ſhall kndecourthe face and the curtaine, laying, if 6,48768 parts make T5 rad, 
10W many then will make aſwell 2,as;z? DC 23, 12075,& BH 34,68112 as much makes 
FK, which taken from 75, the halfe ofthe reſt wilbe for DF, yeſhall finde then alſo 
FC,afterward AB, being ſet downe upon 4. BCwilbe z,then the triangle BAC wilbe 
36,52, 12; which taken from DAB, there will remaine DAC,& lo thertriangle DAC 


ſhall 
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ſhall hauce 3 rermes, ye ſhall chenſceke DA, or AC, by which ve ſhall come to hauc 
AB 13, 7969,& BC 10,34743, then in the triangle CBG,ycſhall inde BG,atrerward 
DR, or CG being knowne ye ſhallhaue DG 41,5 4579, GH 11, 5796, and hnally 


DH ihe fichant 58, 96636. 


The 34. Figure. 


Moreouer for this Undecagone let the angle flanked be 88 degrees 38, 
i1,& the face to thecurtaineas2 to 3, andthe gorge inthe flanke as8 


_ tos. & the fichant 60 rod, how many will all theſe linesmake 2 


" V Emulſt firſt finde out the Yvedrangle ABCD, whereof the angles ate knowne, & 

-* ſert downe AB, 8 parts; then BC wilbe 5, & DC being found, ye ſhall finde DF, 
FC,alſo BH, ſeingthatDC is to BH as 2to 5; hauing DK, and KH ye ſhallhavue DH 
in parts, which make 60 rod,by which reaſon ye haue thelines required, AB, 14, 6, 
CB9, 127, DG 42,374,DC 23,7363, BH 35,604, & DP 76, 99675. 


Poon the 35. Figure. 


ALB GIRARD 


queſtion is defettint, In yegard it hath but  foure termes knowune,DP 70red, & CB 


: [ 'Hw 

10, thereaſon of DC r0BG i a5 10t09 , and the name of the figure Ulndecagonall, 
wrohich are but 4 vermes, he comes to the contiwe25-er: ſerring dowune dhe face 20 rod, zoſee 
if there be not in it repugnameis » «2 if the queſtion vere exceeding , ſo that hein thi ſearch 


committeth the faulth, vuhich i called petitio principyy. YY hich is = ot to defame 


the _Authour,but to ſhevv, hovv this proceeded from hence,that in this time y_ thought 


that Geometric hath attained to her highe# degree ; though wvee have had but the A,B,C 
of it : till that ſome undertakeing the reſtauration thereof, haucing inpart made it flourish 


zine, could weuertheleſſe eſcape the blame of ſome ewvious & ignorant men in thi divine = 


ence,as bappens often ; hauc let paſſe the moſt difficalt of the Analiticaz vvhichought to 


adorne thoſe,that make profeiſen thereof”, vuho contraryuwyſe ſetting ddvwne the limits of 


inning of their courſe; by emnlating one as other, content them- 


their preten(rons from t: 
prevenyrons f vard vvith a ſolide, and a firme pace in 


felues to grope together wvithout learning to goe foru 
a faire vvay. 


The 36. Fignve. 


In this Dodecagone , let the face be 24 , the flanke and the curtaine 36 
tod,the angle flanked right, how many will the remayning lines make ? 


| Bic DF be found,alſo FC, ye ſhall haue DK,& KH forto haue DH, afterward in 
the triangle DGR, hauing the angles & RG, ye ſhall finde DG. Finally ye ſhall 
finde DE intherriangle DEA, fot to hauc EF, orthe gorge: Nowleing that GCB 
is 60 degrees, then of neceſſity GC wilbe 24, as being aſmuch againe as CB, then 
DG wilbe 48, and GR, or KH the halteis 12, therefore DH wilbe 61, 648, DP, 77. 


« 
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The 37 Figure. 


* Inthis preſent Zodecagone, let the angle flanked be right, the detences 


Aanking, &the fichant 45, & 60 rod, the gorge in the flanke is as 4to 3. 


Eing thatthe angle DCF is 6odegrees. DH 45 wilbe the. double of GR 22: rod, 

DH H K being knowne,DK wilbe 55, 621, DR 38,971 ,then the ſecond flanke 16, 
65. Alſo DE wilbe found by the triangle DAE,&raken from DR,there will remaine 
AG rthe baſis of the triangle ACG,the angle A thereof wilbe 36, 52,11,becauſe of the 
reaſon giuen, and G 60degrees, then theſayd triangle ACG will make knowne 
CG 21,4933,& allo the face 23,5067 (for DGis 45) the halfe of GC is CB 10, 7466, 
which multiplycd by }, ye ſhall hauc BA 14,3289, DP 75,979,BH 35,2637. 


Thez8. Figure. ; 


Let the curtaine be 36 rod, the line of defence Aanking 45, the angle 
BAC36,45, &theflankedright. How many will the other parts of this 


| Fortreſſe Dodecagonall come to? 


He triangle DAG,afterward ACGwilbe knowne,all alſo CBG, DCF, DKH, 
whereby DC wilbe found 23, 974, GR 22; (the halte of DG) 10,5127, DH 61, 


0593- DP, 77,52516,AB 14,7 33, * 


The 39. rt yrs. 


In this Doaecagone the angle BAC makes 37 degrees, the flanked right, 
the face 24 rod,the fichant 62, how many makes then the other lines ? 


Heline DC 24 ſhalbe the double of CF 12 ; theangle BACbeing giuen, the. 
triangle DAC, wilbe knowne,therefore DA, AC, and the triangles DAE, ACB 
DGR, DHK wilbe knowne; and conſequently the lines required, as AB, 14, 6179. 


BC,1r, 01525, BH36, 7851; DP 78,3547. DA 23,82709; He failed herein to calcu- 


| latethemanewtogether: butthe reaſon of this was, that wee agree nor, ſeing that 


in the conſtrufion, in ſtead of 37 for the angle BAC, (as he {err downe) he tooke 38. 
All queſtions comming after this are deteCttiue euen to the diſcourſe, which 
cndeth the order of the ſame queſtions; bur ſeing I know whitherittends , I will 


explane them, inadding thereunto thethings , that were wanting paſling ouer the 
figures 40, 41, and ſo we will beginn with the 42,as followeth. 


The 42. Figure, 


In a ſquare Fortreſle with foure Bulwarks,let the angle flanked be 60 


| deprees, the _— forming the flanke FID 4o degrees, the face 24 rod, 


hauing the reaſon to the curtaine as 4 to 5, the other linesarerequired. 


Seeke 
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- Seckethe triangles DAL: AID,IFD, DFP, ye ſhall inde alſo PH,for FH wilbe 30: 
1048, 45532: AK 76, 6464,IF 9, 22766: FD,7, 74298, IA19,73479 , the fichanc 
AH 5 4,98265. 4 


> 


The 43 Figure. 


Is a Pentagone , the angle flanked 69 degrees, the angle forming the 
flanke ;o deprees,the curtaine to the face as 5 to 4,the face 24 rod; wee 
deſire to know the other lengths. | 


Ye mult doe as before, and then rhere wilbe no difference in the operation, 
Touching the number of the names of the figures in this 9 plare,ye ſhall inde them 
. marked og che angle flanking extcriour, the reaſon of the face to the curraine is 
marked on the point ofthe Baſtions,thelengrth aſwell of the face, as of the curtaine 
next themſclues,and muſt be propoſedas the two former, hauing alwayes the angle 
forming the flankeof 40 degrees: the opening of the flanked angles, isaccording 
ro the manner of the firſt table, ro wit 15 degrees morethen the demy-angle of the 
Polygone, {auing that in the figures 2, 43, & 2,44,QAfterward an other time = 45>46, 
he rukerh for theangles flanked the; of theangle of the Polygone, according tothe 
ſecondrableinthe beginning placed betore: Ofthele rhings ye ſhall finde 2 rables 
in the end of this booke,ſerting downe the faces tothe curraines, as 2 to z, the faces 
24 rod, which make the former-flankes 40 degrees,and the flanked according to the 
two manners aboueſaid, where ye muſt knowe, thatthelines ofdefence tichant 


arcabourt 60, 61 rod. The ſaid tables are both calcular-d«ncw) becauſe of the 
errours eſcaped inthe other editions. M-evuct; after the Dodecagone ye ſhall hauc 


ouerand aboue following « Fortihication upon a right line, whichis calledupon a 


right curtaine. Now let us marke what che Authour faith. 


Note TI. 


Ow notto takeſo much paines in remembering the diverſe proportions of the 
face to the curtaine,whereot the Fortreſle quadrangular, & Pentagonall Fortreſle 


i545 4 to5,and the Exagonallas 3 to4, itwillnorbe amiſle (ſcing thattheline of de- 


fence will beare it) ro make alſo the ſaid Fortreſles of the ſame proportion, asthe 
ſubſequent, to wit,in reaſon ſeſquialtere , as appeareth by the 3 figures ofthe 9 plate, 
quoted by the numbers 2, 42. 243-244. where thelines of defence doe not much 
exccede 60 rod, which isas farreasa mul ket can well carry, & therefore one oughr 


not toexceedethis number; becauſe thatalwayes fromthe flanke reciprocally the 


entranceintothe moate muſt be defended, whichis often done, and moſt commo- 
diouſly by the Mulketriers, becauſethat Canon cannot ſo ſuddenly (by reaſon of 
the weight) be brought thither, many good occaſions are negleted,for which cauſe 


rheyare preferred before Canon, andin regarda Muſ ket will but carrie ſome 700 


feere point-blanke, Bulwarkes ought to be made noe further one from another, for 
otherwiſe the line of defence would be too long,which ſhould cauſe imperteQion. 


at Note 2. 


_— 


FF in ſteadoftakeing the face 24 rod, for the line of the Polygeneexteriour take 80 


rod,and thereſt according tothe former proportion,the parts wilbe broughrvery 
| NnCccre 
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and A,B, thercaſon of the curtaine ro 
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neere rogether,as appeareth by the preceder Examples,according tp the figures of 
che 10 plare, marked with the numbers 51. 52.53-54-55-56-57- 58,59, whereof we hauec 
made no calculation; becauſe they arc caſcly done by the former ſuppurarions. 


Note 3. 


Har in all our deſignes and calculations, we arc refolued ro ufe buronemealure 

onely, which isin the 25 plate of our Geomerrie upon the rule ofthe inſtrument 
marked number r, whichis a foote deuided into 12 <quall parts, whereof 12 foote 
makcsa Rherelardroddinthe territoire of Leyden. | 


Deſignes & plat formes of diverſe F or pifications. 
che platformes of Fortifications ; but conſidering the great diverſity of rules, 
(which often cauſes confuſion , and that time willnor permit us) wee will giue bur 
onelimple and generall rule for them, which is this following. | 
The 9 Plate ,and the 42,43,44,45,46,47,48,49,50 Fignres. 


Irſt, ifche face begiuen (ſuppoſe itrobe 24 rod) thenye mult doeas followeth : 


* Ye ſhall drawa righr line infinite AC from the point A, theangle CABſhalbe. 


made according to the forme of the Polygone,upon which A,B ſhalbeſert downe the 


24 rod aboucſayd,as from A to D, and byD is drawne theline , which formeth the 
angle of the Center of the Bulwarke4o ees,then muſt ye ſett downeupon A,C 
' 


line infinice A,E,makeing fromthe point D,a parallell with A, C, curing the ſaid 
AE,at G,by which pointis drawne the line,that formeth the other face G,K,in ſuch 
fort thartheangle G,K, A,wilbe equall co the angle D,A,K, andſothe figurewilbe 


_ drawne,according to the faid proportion. 


The 10. Plate, & the51,;2,53,5455>56, F7) $8359, Figures. 


QEcondly jifthelinefromangle to angle be giuen AB (for example 80 rod)yc ſhall 
then proportion out the face to the curtaine ſeſquialtera, as 2 to z. Then incon- 
formitic ofthe table of angles ſer downe before,wilbe made the angle CAB, accor- 


ding to its forme;to wit,in a ſquare of 15 degrees,in a me of 89; degrees, in the 


Exagone 22, degrees, andſoconſequently ofthereſt , then forthe forming ofthe 
aboucſaid proportion of the face to the curraine, which is (as we haue ſaid) as 2 to 3. 
aſwell in a ſquare Fortreſle as in a Pentagone,and others tollowing ye ſhall rake upon 
a (calc ofa reaſonablegreatneſle 2. which ſhalbeſert from AroC, and; from Aro 
D,ſuppoſethatirbear C & D,then from the point D wilbe made the arch G of the 
diſtance of2,(towit CA) & from Cof the diſtance of D, A, z, wilbe made thearches, 
which cutr berweene each other at G , by which a righr line being drawnero A, 
where the ſamecurting the line FB , as here atF ye haue the face of the Bulwarke, 
and by that the curtaine wilbe knowne. To knowealſo the linc ofthe gorge, and 
the flanke,and all the other parts, ye muſt make the angle forming the gorge , and 
rhe flanke of 40 degrees,as15 here the angle KIE, cutting the diameter P, A, ar], 
from which point]. a righrline parallel being drawne from A,B, asisI,N, ye ſhal! 
drawcrtheline perpendicular ro be E,K,which ſhalbethe flanke,and K,I,rthe line of 
chegorge ofthis Fortreſle, and then yehaue the thing required. 
| In 


E ge according to the former ſuppurariond giue diucrſc conftruttions of 


c face thatby the ſame ye may draw the. 


4 
; 
þ 
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In like manner ve ſhall inde, and marke our the other Fortrelles, according to 
their ſeucrall formes,takeing heede thatas here ye rake 2 & 3, ye multin the others 
alſo rake 2 & 3,to place them a(well upon A,B,as upon A, C, and the reſt being che: 
tame ; as is in the tormer conſtruction it wilbe needclefic, ro giue yow hereany 
turther particularinſtruction tor chein. 


The 3, 5o. Figure, and they. Plate, 


ALBERT CGIAR 


TH iraly, VYhen upon the line of the Polygone interiour AB, ye deſire to conſtrue, or ex- _ 


plane a Fortreſſe, hauing 5 termes,to vvit,the name of the figure, the angle of the baſtion 
2M, The angle forming the flanke GBH, and the reaſon of the face DG , to the cartaine HL, 
conceining therein that AB i giuen. | 

This yn i in ſteadof the 2,50,being vuorth nothing. Tam ſo conitrained to make 4 
neuv figure,and 4 nevv explanation.Let then NB A beequall to the demy-angle of the Poly- 
gone, and let the angle forming the flanke be HBG, L AK, ſo ye ſhall haue the interſection or 
cutting betyveene C, then DBF the halfe equall to the demy-anzle flanked , and finding the 
point F, ſothat CAB,to BF «the reaſon of the cartaine to the face,and haning aravune CF, 
cutting NB at D,and makeing DG aparalell uvith FB, meetinguuithBC, at G, yehaue 
finally GH the perpendicular vanth BA,and doing the like alſo on the other ſide,ye ſhall hane 


all the parts required; the demonſtration is manifeit, ſeing that C is the common pornt of 


the like figures FBA, DGK: then as FB,to BA: ſo DG the face,uvilbero GK,or HL. 


_ Their. Plate, and 60,61,62,63,64,6c.68.£7 160, Tignres. 


F there bea queſtiornco proportion out the face to the curtaine, and thegorgeto 
the flanke, when theline EF is given, ye ſhall doe as the figures in appearance de- 
monſtrate tothe eye, namely, ye ſhall firſt proportion out the face to the curtaine 
by the former rules , and makeit ſoc that the curtaine ofa ſquare Fortreſle be 300 
foote,and the face HF, 250 toote,hauing reaſon as 5 to6,according to which ye ſhall 
tinde the _ G,whichis theangle of the ſhoulder. To finde then afterward the 


'gorge & the flanke, ye ſhall make the couert line GH, which muſt be diuided into 


4 cquall parts (infoure, becauſe ye would haue the reaſon of the gorge inthe flanke 
as 4to 3) whereof ye mult place three of them from H colI,: ahd thendrawel, G, 
cutting through the /emy-Diameter of the Polygone , which is here ſquared into A, 
and thentheline AB being drawne it wilbe parallell with EF,and ſoye haue the ſide 


_ ofthe Tolygone interiour, upon which the 2 perpendiculars being drawne GC, HD, 


ye hauethe 2 flankes,and conſequently the eflenriall parts of a {quare fortification 
knowne: ye mult alſo obſerue the ſame inthe other figures following. 


IfthelineEF, whichis the ſide of the Polygone exteriour (or the diſtance ofthe 
angles ofthe Bulwarks) be norgiuen, but onely theline AB, the fide of the Polygore 
intcriour , yeſhall ſceke out in therables a Fortreſle of ſucha forme, whereotthe 
faceto the curtaine isas 5 to6,and ſhall worke it by the rule of proportion, or el/e let 
it be made after the former manner,vuhich is much more eaſie, then all the figures of the 
11. Tlate, 


Iffuch alide ofa Polygone interiour, giueth ſucha ſide of a Polyzone exteriour,what 


willſuchaſide interiour giue?& yeſhall have the thing required;to wit, the Polygone 
extcriour, 


Ld 
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extcriour, whereby one may caſcly know the other p_ of the Forrreſle, when the 
line AB of the Po/yzore interiour is given. Butitin the tables the proportion be nor 
found,make firſt upon the line AB therriangle ARB, whereof the halfe of the baſis 
hath the like reaſon to the perpendicular , as ye will haue proportioned ourthe 
gorgeoftheflanke, demonſtrated by this exemple as 4to 3, which wilbe done in 
ſetting downe upon the faid line AB foure cquall parts (4 becauſe ye defire to haue 
proportioned out the gorge to the flanke,as 4 to 3)ro witfrom Aro D, railing eur 
of * point D aperpendicular,and put ; of the faid parts from Drol, then doing 
thelike on the other ſide,by this meanes wilbe formed the triangle ARB, and from 
the points A & B,the angles flanking interiour wilbe made according to the forme 


- of the Polygone, (which is a Pentagone) conformable to the table ofangles deſcribed 


hereroforc,as appearcth by the letters SBA and TAB, which cuttthe lines infinite 


_ A,L. L,Batthe points $,T,and the line $,& T being drawne, the angles I,S,B,and 


S,T,A wilbe equall to the angles S,B,A,and T,A,B,as appeareth by rhe 28 propolſt- 
tion of the firſt part of Exclide. 4 
According to which the reaſon of the face being purr to the curraine, upon TS, 
and T,A, namely, the faceupon TA, and the curtaineupon TS; ye hauethelike 
diſtances, and from the pointsI & X., the arches a berweenethem ina 


 certaine place, by which interſeion the line T,, V, ſhalbedrawne curring the line 


S,Byat V,then theright line V,L. being drawne paſling chroughthe center L,8&cur- 
ting A,RatG A ſhall haue all che parrs of this og ortreſſe: for having ſerr downerthe 
diſtance R,G,trom Rto H,from the ſame point G is drawne a paralell toS,B,asE,G, 
cutting the Diagonal line L,A,artE,thelikeye ſhall findefor F,and conſequently all 
the other parts of the ſaid Forrreſle Pertagonall. The ſame muſt ye alſo underſtand 
of the other figures following, fromthe figure60,to the figures. Alſo ye may finde 
the point V,in ſetting downe upon T,A, z cquall parts, ſuchas yerequire,and from 
the extremity or utmoſt end,hauing made it a parallell to S,T, andupon the ſame, 
3 of thoſe parts, and drawne from the extremity the line T'V,the faid point will con- 
ſequently be knowne thereby. 


\JOrethatthe = Om; given here, betweenethe faceand the curtaine isnort 


ſo muchrorelye taſt upon it, as ro ſhow thar the generall rule ſert downe here 
before in the 9and 10 plates, take place alſo inall other reaſons, which may bepro- 
ounded.Forotherwiſeweearc of the opinion;that the former figures would rather 

© =/997 1908 then theſe here, becauſe that the reaſon of the curtaine to the face is 
(as wee haue ſaid aboue, ſeſquialteraas well in ſquare Fortreſle,as of Penragonalland 
others tollowing. Which for the facility, & ſimplicity together withthe goodneſle 
of them ought to be preferred before the figures 60,61,62,63,64, 65,66, 67, and'68, 
oft Plateaboue ſaid. Whereof the face to the curtaine is (as the exemples 
ſhew) of diuerſe reaſons; in ſuch ſort,that hence forward one ought to reſolue , rhat 
the reaſon of the curtaineto the face oughrin all formes ofFortitication to be /e/qui- 


altera,and the face 24 rod,cachrod containing 12 foote, the lengthwhereofis (err 


downe inthe 25 platc of our Geometric, noted withthe character or the figure 1, 8 
is diuidedinto12zynches, whichrod is uſed in the Foctifications ofthe United Pro- 
vinces , totheend that the linc of defence may not exceede muchaboue 60 rod, 
which is abour as farre as a Muſ ker can well beare , the gorge totheflanke may be 
made by the rule giuen inthe 11 plate,according tothe reaſon giuen,bur foraſmuch 
as1t 15 more convenient to make the angle forming the flanke GAC (platerhe 1) 
of 4o degrees whichgiueththe reaſon almoſt as 6 to 7, in my opinion one oughtto 
reſt chereupon, and ſo ye ſhall haue a gencrall rule for all manner of Forrifications, 
| whither 
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whither they be ©uadrialtera, Pentagonall, Hexazonall, or the others following , as ye 
may perte&ly underſtand by that which ſhalbe {aid hereatrer. In rhe meane white 
notethar Igiue here the reaſon of the gorgeto the flanke as7 ro 6, whichought ro 
be underſtood in Fortreſles withour Caſemares, bur if it were my intention tomake. 
ſome ofthem,I would then alter ſomewhar of the ſaid proportion. 2. 


The manner how to deſcribeſuccinaly the defignes or Plots 
of ſome regular Fortifications. 


/ 


-_ 2M he12. Plate, and the 69. Fioure. | : 


AEchough one may (by that which we haue taught) ſufficiently now underſtand 

the order,and Method requilite to be held inall mannerof Fortificarions: yerl 
haue thoughrir good to trace out here ſome from among rhe reſt , ro make the 
louers of this Art to conceiue the berter my intention, and will begin with aregular 
Pentagone,whereot the angle of the center maketh 72 degrees, and theangle of the 
Polyzone 108 degrees , and ſcing the angle flanked according to the table beforc 
mentioned,makerh69 degrees: It wilbe caſic to finde theangle C, A, D, which is 
alwayes equallto the angle flanking inter1our, and ſhall finde the fame to be 19; de- 
grecs,ſctting then your graduate Inſtrument upon 19: degrees, it makes the angle 
CAD,and drawing firſt the covert line infinite AB,rakeing upon the ſcale 2 4 parts, - 
orrod: andſertthen from Aro C,drawing from the point C a perpendicular upon 
A,B,as is CD afterward hauing ſert on DE thelengthof the curtaine, which is here 
onely 34 rod (becaule the falſebrayes makes the lines of defence too great) & then 


the diſtance AD, from Bro E,rayling from the E thep--p<<:licular EF, being equall 
toD', C, and FB drawne out. rhe» <wo Iaccs wilbe knowne ; for to knowe the. 


center ofthe Bulwarkc , ſhalbe made of 2 lines GA, & GB the Demy-diamerter of 
the Polygore , then your inſtrument being ſett upon 40 degrees, ye ſhall inde the 
angle HKA, curting the faid demy-diameter at the ſame point H: from which 
ointthe line HI being drawne; ye ſhall haue the ſide of the Polygoneinteriour upon 
which out of the points C, andF, ſhalbedrawnethe perpendiculars CL & FM, 
whichwill forme the flanks,and the gorges of the ſaid Fortrefle Pertazorall, inthe 
inſide of the fide of the Polyzone interiour ſhalbe drawnea parallell of 5; rod forthe 
thickneſſe of the rampart,as N,O N,R,and RS, andye muſt draw tor the paraperr 
ofthe rampart a parallell of zo feere (alſoin the inſide of the ſaid fide of the Polygone 
HI) andon the outſide thereof ye ſhall drawe a parallell of 20 toore tor the falſcbray 
as LX, and yetmore outward 2o other foote for its parapet, & ſoallthe other parrs 
wilbe traced out, whichare within the moare ; for ſeing that there is here noe Caſe- 
mates , the falſebray is carried not onely abourtthe curtaines ; bur alſo abourtthe 
flankes,and the faces of the Bulwarks, in ſuchſort, thatthe falſebray ſeruethasa 
Caſemats to the ſaid lankes,the entrance or fallies ought in my opinion to be made 
in the midiſt of the curtaines,as covertly as poſſibly may be;the Bulwarkes are made 
cither maſſive, or hollow from Earth; artthis preſent wee haue drawne them out as 
being hollow from earth, & fo the ſuperficies,or plaine in the midſt of the bulwarke 


N,R,S,H. isof the ſame heigrhy, as the reſt of the encloſure of the Penragone is, the 
moate ſhalbe 10 rod broad, which is traced out as followeth : In the point A,or the 
angle of the Bulwarke,ſhalbe made anarch of the diſtance of 10 rod; & in the point 
V makean other arch of ſomewhat a leſſer extention then the former about 10 or 12 
foote,then drawe uponthe back thereof a covert line infinite; the like muſt be done 


on the otherſide of the Bulwarke,and ſo from place to place, with covert lines being 
» drawne 
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drawne as aboucſaid, the interſetions of them will bring forth the angles of the 


faid moate, aſwell on the interiour as on the cxteriour parts, ye muſt make upon the 
brinke of the moate exteriour aparallell of zo or 24 foote ; tor the bredth of the 
covert way,and beſides ſomewhat more towards the exteriour part,ye ſhall make a 
parallell of 5o toote for the thickneſle of the parapet thereof , which ſhall goe 
downe floaping being one raiſed rowards the covert way , orthe Cortdor of 6 
foote,and diminiſhing licle by litle ro the furtheſt parr ofthe 50 foote , & ſo ye ſhall 
hauec finiſhed the /cnographra, or ground-draught of this Fortreſle _—_— , the 
ſtreets berweene the ramparts and the houſen ought to be 30 foote, that withthe 
more convenience they may be entrenched in the time of ncede , and thatrhe 
ſouldiers may ſtand there in battle-ray. The ſtreers ought to be made of 24 or 30 
foote,and for the market place every ſide ſhalbe made 12 rod,and of the ſame forme, 


as the Polygone is, which is fortified, being a Pentagone, in whichthe rowne-houſle is 
co be made,& other publick buildings , & thus we haue finiſhed the forme thereof. 


| The 70. Figure, 


HeProfile or draught ſhalbe made in this maner: firſt a privie line is drawne from 

* the utmoſt part thereof, then ye ſhall beginne co lay our the breathof rhe ram- 
parts, moates and wayes, & as wee a ſertdowne in our 1cnographiatorthebredth 
ofthe rampart 66 foote, which make 5irod, wewill take upon theſkalejoynedto 
the Profile66 foote,for to place them upon the ſaid covertlineas from AroB: then 
as the way of the rounds , whichwe otherwiſe terme the falſebray, is counted 20 
foote, which one may take uponthe ſaid teal, 8 remouethem upon the ſaid covert 
line,as fromB ro L.andcheſame 20 foote from I ro M,for the bredth ofche paraper, 
then ye ſhall make an edge MN of's foore,whichis called in lemiſhthe Teen,or the 
roc of the foote of the paraper, the better to prevent the falling of the ſame into the 
moate: from whence yemultrake the bredthofrhe moate, which ſhalbe 120 foote; 
for ſo much makes the 10 rod as from N to Q,from QroR, yemuſtdrawe out 20 or 
24 foote for the covert way,and from R to T 50 foote for the paraper; and ſo ye have 
all the dimenſions required. For their heigths abouc AB yeſhall make a parallell 
of 14foote,which ſhalbe the height of che rampart,and underneath aparallell of ro 
foote for the depth of the moare, the ralud or looping interiour of the rampart 
A,V,ought to be14 foote,and the ralud exteriour XB,muſt be the halfe ofiits heigth, 
whichis7 toote,and the trapeze,oruncquall ſides giuen A,D,C,B,being the profile 
of the rampart: forits parapet yc ſhall take 20 foote from C to E,and from the point 
E draw a 26; wh eng of 6 foote, whichſhalbe the height of the aid paraper, and 
uponthe ſaid perpendicular EG ſhalbelayd out 4 foote todraye a parallell ro DC, 
cutting theline B, H, at H, which ſhalbe the heigth of the {aid paraperin this place, 
and for the ſuperiour part ye ſhall draw the line GH. Your foote bankeſhalbe made 
as followeth: from is drawne theline FE of; foote,and 1: footec high, then from 
rhe upper part of the footebanke make the line G 2. in ſuch ſort, that the ſaid foot- 
banke ſhall not be broader in heigth then 2 foote, and ſhall haue the ralud i foote, 

| which ſhalbe the caludinteriour of the ſaid parapet. The paraper of the falſcbray 


IM ſhalbe made as is aboue ſaid; to wit, from the point I, is raiſed the perpendicular | 


IK of6 foote, which ſhalbe the heighr of che (aid parapet,and from] towards B draw 
3 foore tor the foorcbanke, being a foote and a halfe high, and ſodrawe our the line 
K 2, thatthe bredrh of che upper part of the foorebanke be not (as wee haue ſaid) 
abouez foote,. in ſuch tort thatthe Talud interiour (after ye haue drawne out the 
ſaidlincK 2) of the {aid paraper ſhalbe bura foote: for from the point], the foote 

banke 
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bankeis 3 foote broad, but in the point 3 itis found to be bur 2 foote broad. For the 
moate firſt draw out NO, whichis the brinke interiourthereof, hauing the talud,as 
muchas is the depth of the moare,to wir, of10 foore, likewiſe the line Q,P, is taken, 
which is the brinke exteriour of the ſaid moare,the parapet of thecovert way Q, P, 
is made by rifing fromthe poinrR, the perpedicular line RS ofs foore,takeing from 
che ſaid pointR towards thelefc hand ; foote for the bredthof the footbanke, and 
ro makeita footeanda halfe high; To giue the more fhirmeneſlero the ſaid paraper, 
there ſhalbe made from the upper part ofthe points an oblique line upon the ſaid 
_  footebanke,whichis (as is before ſaid) three foote broad; in ſuch ſorte,thart the faid 
line declining a foote upon the ſaid foorebanke, maketh the faid footebanke to be 
noe broader then foote. Finally arightlineis drawne from SroT, which makes 


rhe looping of the faid paraper. 
Note. 


WE haue made the rampareno higher then 14 foote,upon the upper part whereof 

is madea parapetof6 foot high,all upon a plaine field , whichis a convenient 
heith for a place,thathath noc hi!s or heigrhs # ou ir, burincaſe there beany hils, 
that doe commaund the aid place , it wilbe then neceſlaric to raiſe the rampart 


ſomewhat higher, then is here deſcribed, anſwerable tothe heigth ofthe (aid hull, 


which otherwiſe would commaund the Fortreſle, & for the berter blinding of ſuch 
places, ſometimes one makes upon the upper part ofthe rampart an other paraper 
about7 foore broad,or there abouts 8 6 foote high, whieh Paraper ſerueth fo much 


the better to blinde the ſaid place;and ro diſcouver the ficldsabourir, bur when an - 


Ennemy hath approched ncere unto ſuch places, then «he faid paraper can doe 
them no further {eruice,ſfo that neceſſiry will py co take itaway fortheir 
more ſafegard,andreolycunderthe (aid parapet of 20 foote broad: for Canon ſhotr 
comming every time ro pierce the ſaid parapert being but 7 footebroade; they 
cannot ſafely lodge bchinde it, without extreame danger;and therefore is necellary 
to be razed,to make uſeof the other, which is able ro reſiſt the force of Canon. 


Wee haue not made here in this 79 figureany Ravelins or halfe moones, which 
arclooſe peeces on the further ſide of a moate, neither any Carts, or high plar- 


- formes toplant ordinanceupon , which are uſually made in diversplaces within 


Forts,and upon Bulwarks; becauſe we intend to ſpeake of rhem hereafter. In the 
meane whileit wilbe good tonote,thar the ſaid Cats, —_ , and other workes, 
may be applyed to this preſent Fortification , but inthis place is omitted forthe 
avoyding of prolixity , becauſe we are, minded to treate ef them briefly in an 


other place. 


Thedeſcription of the deſfigne or the plate forme of a 


Fortreſſe Hexagonall. : 


The1;3.Plate,and71. Figure. 


Ertherebegiuena Fortreſſe Hexagonallto be fortified, whereof the face AC ma- 
kethz4rod , andtheangleflanked 80 degrees , according to which the angle 
flanking interiour will make 2o degrees,and the cxteriour x 40 degrees, and lerthe 
curtaine be 30 rod,whichgiueththe reaſon ofthe face to the curtainezas 3to 4. To 


doe this,ye ſhall drawthe coverrline infinite, A,B, & by the helpe ofan inſtrumenc 
| dD'9q graduate, 


ICH) | 
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as poſlibly ye can well uſe, & ſcing withour it cannot be 
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graduare,the otherangle CAD of 20 degrees (of 20 , becauſethar rhe angle flan- 
king interiour, whichis alwayes equall ro it makethhere 20 degrees) by meanes of 
che line indefinite AC , upon which ye make thelength of the face 24 rod, as 
from A ro C,from whichpoint C', the perpendicular CD being drawne upon the 
line A,B,ſhalbe placed from D,, the lengthof che curtaine , which is here zz rod as 
from DtoE , finally thediſtance AD ftromE toB , and the perpendicularEF the 
diſtance of CD as from toF,drawing the line FB,ye haucrthe orher tace,ſothar all 
the parts ofthe reaſon giuenare deſcribed; and for to finde the curtaine , ye muſt 
make firſt the angles GAB, & GBA of 60 degr.ſcing the whole angle of che Polygone 
maketh 120 degr.by thelines AG,GB, which cutting through on an other at G, is 
the center of the Polygone,and ſeing the gorge, when m_ would make caſcmates in 
chem orin a bulwarke where Cats or mounts are raiſed, they had necde of alarger 
extent,then otherwiſe; we ſuppoſetharir were requiſite , ro make Caſcmatesin 
them, to that end we make theangle HKA, whichotherwiſc might be bur 40 de- 
grees onely of 35,according to which the gorge in the flanke wilbe almoſt as 4 to 3, 


\ or ſomewhat more by reaſon ofthe line H, K , cutting theline Diagozall AG at H, 


from which point Hthe line HN being drawne, parallell to AB, ye ſhall haue the 
Polygone interiour,upon which the lincs CL, and FM , being drawne in length the 


lines DC to L,and EFrto M; in ſo m_ all the eſſentiall parrs of the ſaid Fortrefle, 


wilbe deſcribed; Now to continew the ſame draught or platforme in every place ye 
ſhall make from the center G a privie circle from the diſtance GB , andſhalbe {erc 
upon the privie circumference the diſtance AB , which being the 6 part ofthe 
ſaid figure Hexagonall, the ſaid. circumference will contaynejuſtly ſtill hue parts, 
which finallywillcometocnd at A.Inthelike manner is the privie circle made out 
ofthe ſame center G, and from the diſtance G,N,upon the circumference thereof 
ſhalbe ſer the line of the Polygore interiour HN, afterward ye muſt onely coppie our 
the reſt. Moreouer, the parapet wilbe 20 foote, whichſhalbe made inthe inſide of 
ACL. MFB, andasthe way ofthe rounds, or the falſebray, is on the outlide of the 
body of the Fortreſle, we will make parallells rowards the moate of 20 foote broad, 


& then 20 foote more for the paraper thereof,'0n the outlide of the paraper, before 


ye come to the moate,is madean edge,ora toc of 6 or8 foote, to keepe the ſaid para- 
pct from falling into the moate, which is made of 140, or 150 foote or thereabours, 


asneceſlitie,andthe botrome requires ; for it muſt be fitted according to this con- 


ſideration, becauſe the ground lying lowe, it will not beare muchdigging betore ye 
cometo water, andtherefore in this place one is forced ro make the moateto gett 
carthenough forthe rampart, but when the ground lies high,then ye may digg very 
deepe before ye come tothe water, & ſo by this meanes ye may haue pda carth, 

ur hurttull,icwilbe berter 
not to make the moare ſo broad, that ye may receiue noe hindrance or hurt by the 
ſtore of Earththat itaffordeth; which may be caſt upon the outſide: For to belecue 
that the ramparts being raiſed higher then the dimenſion giuenin the former figure 
to witof 14;or atleaſt 15 foote, that they were better as ſome haue mainteyned, yet 
experience hathſhowne many times the contrarie,for an ennemie hauing once ap- 
proched tothe brinke ofthe moate, the bredth. of the parapet hinders one trom 
makeing any defence upon it, which notwithſtanding is moſt neceſlarie: becauſe 
the neerer an ennemie comes with his approches towards us, we oughtthe raoreto 


_ defend ourſelues, and this being commitred by our default, itis roo maniteſt chat 


one ought to take heede of it, and to remcdie this errour by the former way:namely 
in makeing the rampart of the heigthaboucſaid. Someare of the opinion by a ſim- 
ple comaund that one ought to heigthen the ramparts abouethe ſai 14 or 15 foote, 


and 
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and notthe Bulwarks, for which they haue ſamercaſon; for indeede the Bulwarkes 
© makethegreateſt defence, and when an ennemy is become maſter of the ſaid bul- 
warke,there were a meanes to comaund the ſaid bulwarke more abſolutely, ſorhat 
an ennemy could not hinder the uſe of them, ifhe raiſed nor his works aboue rhe 
faid ramparr, to hinder the defences ofthe beſieged, whichthey might make with 
che ſaid ramparts ſoraiſed by afimple commaund, which in ſome manner mighr 
hinder the intents & approches uf the beliegers, the more calic would the enrren- 
chements bemade,and ſeing the more the bulwatksare raiſed, the more one oughr 
rouſe diligence abourtheentrenchment; hence would followthis difficulty , that 
rhe comming to the rampart or the bulwarke, would nor bel{ocalie, as otherwilc, - 
neither could one make any: great detence from ſuch ramparts byreafon of their 
roo much heigrh,in ſuch ſortthar one bulwarke oughtro defend another, & in ſuch 
a caſe the ſecond flanke would be of noe ule after an ennemy is entred intorthe 
moare,atwhich time itis then moſt needfull rogiuethegreareſt reſiſtance that may 
be, ſeing that when they are gotten over the moate,and raken in the foor of the bul- 
warke,then the courage of the beliegers begins to encreaſe, & the belieged to faile 
them, forit is roo apparant, thatmany times reſiſtance failes in tuch and rhelike 
accidents. 

Berwcene two bulwarkes ate commonly made ravelins or halfe moones, which 
are Quadrangular figures,cuery face containing 12,15,or ſometimes 20 rod, which 
beginnarthe brinke ofthe moate: ſothatits angle interiour,or the cenaille O, lies 
juſt upon the brinke and angle ofthe moare, the reaſon why their faces P,Q, and 
Q.R , are made of a greater diſtance,is that the deffence may be the better: for 
otherwiſe their could be noc defence made but from one py of the face ofthe 


bulwarke, which otherwiſe would not be ſufhicienr ro hiader eaſlaulrs ofan cnne- 
mie, which ravclins or looſe peeces lic wv openand are raiſedabouethe plaine field 


ſome foure foorc, that one may the eaſter diſcouer the ſaid field, and fo allo to pre- 
vent the inconveniences which might happen, when one would giue fire 7 a4 
chem uponthe bcſicgers, (ifthe ſaid ravelin had not bene raiſed)which would haue 
annoycdthoſe which were under the covert way. Upon the ſaid Ravelin being fo 
raiſed, is made a parapct of 2 o foote broad,and 6 foote high, which wilbe able ro 
reſiſt Canon,the moate whereof ought to be made 50,or 60 foote,, andasdceepe,as 
poſlibly.may be about the ſaid moate, ye muſt makealſo a covert way of ſome 20 
foote broade, as hath bene noted before; Afterward ye muſt makea paraper of 50 
foote broade & (ix foote high, ending atthe cnd of the 50 foote towards the plaine 
field;as the profile doth ſhow in the 72 figure , andtorthe intent ye may the Conc 
' underſtand my meaning, we haue made the ſaid Hexagone in peripettiue, withthe 
| falſebrayes, Raveclins , covert wayes, and thcirparapers apart, as appeareth by rhe 
ſecond 71 figure,butye muſt note, thatthe (aid Ravclins muſt bein reſpe&t of Ram- 
arts, which hauc a double height, ro ſee in them the more perfeAion, allo a double 
| beighr.co make them ſhowthe berrer : for otherwiſe they would ſecme roo little 
for the reaſon abouclaid againſt our intention. | 


The 72. Figure. 


THe Profile ſhalbe madeas in the 12 Plate ofthe former figure 70, by drawing a 

privielinc infinite,and takeing upon itall the dimenſions , as firſt the bredthof 
the ramparts,the parapers,the fallebrayes, its parapet, the bredth ofthe moare, the 
covert way,and the otherparts of the ſaid otic ing wee hauc here ordained 


Rayclins, wee will make this profile from the midſt of che rampart, paſlingalſo 
| | chrough 
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oraduare,the otherangle CAD of 20 degrees (of 29 , becauſe thar rhe angle flan- 
king interiour, whichis alwayes equall to it makethhere 2o degrees) by meanes of 
the lincindefinite AC , upon which ye make thelength of the face 24 rod, as 
from A to C,from whichpoint C , the perpendicular CD being drawne upon the 
line A,B,ſhalbe placed from D, the lengrthof che curtaine , whichis here 32 rod as 
from DtoE , finally thediſtance AD fromE toB , and theperpendicularEF rhe 
diſtance of CD as from E toF,drawing the line FB,yc hauethe othertace,ſothar all 
the parts of the reaſon giuenate deſcribed; and for ro findethe curtaine , ye muſt 
make firſt the angles GAB, & GBA of 60 degr.ſcing the whole angle of the Polygone 
maketh 120 degr.by thelines AG,GB, which cutting through on an other at G, is 
the center of the Polygone,and ſeing the gorge, when as ye would make caſemates in 
them or in a bulwarke where Cats or mounts are raiſed, they had neede of alarger 
extent,then otherwiſe; we ſuppoſetharirt were requiſite , ro make Caſematesin 
them, to that end we make theangle HKA, whichotherwiſc might be bur 40 de- 
grees onely of 35,according to which the gorge in the flanke wilbe almoſt as 4 to 3, 
or ſomewhat more by reaſon ofthe line H, K , cutting rheline Dz4gozall AG at H, 
from which point Hthe line HN being drawne, parallel] to AB, ye ſhall haue the 
Polygone interiour,upon which the lines CL, and FM , being drawne in length the 
lines DC to L,and EFro M; in ſodoing all the eſſentiall parts of the (aid Fortrefle, 
wilbedeſcribed; Now tocontinewthe ſame draught or platforme in every place ye 
ſhall make from the center Ga privie circle from the diſtance GB , and ſhalbe ſerc 
upon the privie circumference the diſtance AB , which being the 6 part of the 
ſaid figure Hexagorall, the ſaid. circumference will contayneultly ſtill hue parts, 
which finallywillcometocnd at A.Inthelike manner is the privie circle made out 
of the ſame center G, and from the diſtance G,N,u ponthe circumference thereof 
ſhalbe ſer the linc of the Polygone interiour HN, afterward ye muſt onely coppie our 
the reſt. Moreouer, the parapet wilbe 20 foote, whichſhalbe made inthe inſide of 
ACL. MFB, andastheway ofthe rounds, or the falſcbray, is on the outlide of the 
body of the Fortreſle, we will make parallells rowards the moate of 20 foote broad, 
& then 20 foote more for the parapet thereof, on the ontlide of the paraper, before 
e come to the moate,is madean edge,ora toc of 6 or8 foote, to keepe the ſaid para- 
pet from falling into the moate, which is made of 140, or 150 foote or thereabours, 
as neceſſitic,and the bottome requires ; for it muſt be fitted according to this con- 
ſideration, becauſe the ground lying lowe, itwill not beare muchdigging before ye 
cometo water, and therefore in this place one is torced ro make the moate to gett 
carthenough for the rampart, but when the ground lies high,then ye may digg very 
deepe before ye come tothe water, & ſo by this meanes ye may haue ck carth, 
as poſlibly ye can well uſe, & ſcing without it cannot be hos hurttull,ic wilbe berter 
not to make the moare ſo broad, that ye may receiue noc hindrance or hurt by the 
ſtore of Earththar itaftordeth; which may be caſt upon the outſide: For to belecue 
that the ramparts being raiſed higher then the dimenſion giuenin the former figure 
to witof 14;or at leaſt 15 foote, that they were berter as ſome haue mainteyned, yer 
experience hathſhowne many times the contrarie, for an ennemie hauing once ap- 
proched tothe brinke of the moate, the bredth. of the parapet hinders one trom 
makeing any defence upon it, which notwithſtanding is moſt neceſlarie: becauſe 
the neerer an ennemie comes with his approches towards us, we ought the raoreto 
defend our ſelues, and this being commuirred by our default, itis roomaniteſt chat 
oneought to take heede of it, and to temcdie this errour by the former way:namely 
in makeing the rampart of the heigthaboucſaid. Some are of the opinion by a ſfim- 


ple comaund that oneoughtto heigthen the ramparts abouethe ſa1g14 or 15 foote, 
and 
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- andnotthe Bulwarks, for which they haue ſomercaſon ; for indeedethe Bulwarkes 
make the greateſt defence, and when an ennemy is become maſter of the ſaid bul- 
warke,there were a mceanes to comaund the ſaid bulwarke more abſolutely, torhar 
an ennemy could not hinder the uſe of them, ifhe raiſed not his works aboue rhe 
ſaid rampart, to hinder the defences ofthe beſieged, whichthey tnighr make with 
che faid ramparts ſoraiſcd by aſimple commaund, which in ſome manner mighr 
hinder the intents & approches uf the beliegers, rhe more ealic would the entren- 
chements be made,and ſeing the morethe bulwatksare raiſed, the more one oughr 
ro uſe diligence aboutthe entrenchment; hence would tollowthis difficulty , that 
rhe comming to the rampart or the bulwarke , would not be localie; as otherwiſe, 
neither could one make any great detence from ſuch ramparts byreafon of their 
roo much heigth,in ſuch ſortthat one bulwarke oughrro defend an other, & in ſuch 
a caſe the ſecond flanke would be of noe ule after an ennemy is entred inrtothe 
moate,atwhich time itis then moſt needfull ro giue thegreareſt reſiſtance that may 

be, ſeing that when they are gotten over the moate,and raken in the foor of the bul- 
warke,then the courage of the beliegers begins to encreaſe, & the beſieged tofaile 
chem, forit is too apparant, that many times reſiſtance failes in tuch and rhelike 
accidents. | | . 
Berweene two bulwarkesare commonly made ravelins or halfe moones, which 
are Quadrangular figures,cuery face containing 12,15,or ſometimes 20 rod, which 
beginnarthe brinke ofrhe moate: {ſo thatits angle interiour,or the renaille O, lies 
juſt upon the brinke and angle of the moare, thereaſon why their faces P,Q, and 
Q-R , are made of a greater diſtance,is that rhe deffence may be the better: for 
otherwiſe rheir could be noc defence made but from one pay of the face ofthe 


bulwarke, which otherwiſe would not be ſufficienr *< hiadcr eaſlaulrs ofan enne- 
mie, which ravclins or looſe peeces lic wv openand are raiſedaboucthe plaine field 


ſome foure foote, that one may the ealicr diſcouecrthe ſaid field, and ſo allo to pre- 
vent the inconveniences which might happen, when one would giue fire "ot 
chem upon the beſiegers, (ifthe ſaid ravelin had not bene raiſed )which would have 
annoyed thoſe whichwere under the covert way. Upon the ſaid Ravclin being fo 
raiſed , is made a parapct of 2 o foote broad,and 6 foote high, which wilbe able to 


' reſiſt Canon,the moate whereof oughtto be made 50,or 60 foote,, andasdeepe,as 


poſlibly may be about the ſaid moate, ye muſt makealſo a covert way of ſome 20 
foote broade, as hath bene noted before; Afterward ye muſt makea parapet of 50 


' footebroade & ſix foote high, ending artthe cad of the 5o foote towards the cons 


field;as the profile doth ſhow in the 72 figure , andtorthe intent ye may the better 
underſtand my meaning, we haue madcthe ſaid Hexagore in peripecttiue, withthe 

falſebrayes, Ravclins , covert wayes, and thcirparapets apart, as appeareth bythe 

ſecond 71 figure,butye muſt note,thatthe ſaid Ravelins muſt bein reſpe&t of Ram- 

,arts,which hauc a double height, ro ſee in them the more perfcettion, alſo a double 

heigkns makethem ſhowthe berrer : for otherwiſe they would ſecme roo little 

for the reaſon aboucſaid againſt our intention. | 


v 


The-72. Figure. 


THe Profile ſhalbe madeas in the 12 Plate ofthe former figure 70, by drawing a 
privie line infinite,and takeing upon itall the dimenſions , as firſt the bredthof 


the ramparrs,the parapets,the falſebrayes, its arapet, the bredth ofthe moare, the 
covert way,and the other parts of the ſaid odio ſein g wee hauc here ordained 


: Rayclins, wee will make this profile from the midit of che rampart, paſlingalſo 


chrough - 
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throughthe midſt of the Raveline,thar ye may the berter underſtand our meaning. 
According ro whichye ſhall rake the bredth of the Rampart 58 foore from Aro C, 
from C to D 20 foote,from D to E 20 foote, and fromErtoFs tootc , the bredthof 
the moare ſhalbe 150 foote,as from F ro G,whichought to be broader, but ſcing the 
diſtance falls ourroo litle, it ſhalbe made bur of 150 foote, the Raveline ought to 
haucin van? ou þ 180 foote, bur ſeing rhe ground faile us, wee haue made the dimen- 


32: + HEL 


ſion thereof 180 foote, but this hindrance would nor permitus, to make it of that 


competent greatneſſeas itought, whichl ſpeake ro giue noe ſtop to the Reader, 


which Ravclin is raiſed 4 foote aboue the plaine field from 6roT } upon whicha 
arapetis made,whereof the baſis ſhalbe 20 foore broad, and 6 foote high, to wir its 
brodih from Qro R,and the height fromQro S, the foorcbankes are made of the 


{ame bredth & heipth, & therefore | will make here no mention of them, neither of 


theraluds or loopings of Ramparts, Parapets,8& moares;a{well the interiour,as che 
extcriour partsare made according to the nature of rhe ſoile; for by how much che 

roundisleane & fandie,by ſo much ye oughtro giue it the ralud, & by that meanes 
ye ſhall hinder the falling downe of the workes,for which reaſon oftentimes ye muſt 
giueon theexteriour ſide, being a ſandie ground, as muchtalude as heigth,and it che 
ſaid Rayclin be alſo raiſed 4 foote aboue the plaine held, me thinks it will nor be 
amiſſe, to raiſe the rampart thereof, which is 15 foote,, ſome 6 foote higher ro com- 
maund the better the ſaid Raueline,& leaue the Bulwarks of the height of 15 foote, 
thatall ineonveniences may be prevented: on the outlide of the Raveline is made 
the edge HI of 6 foote,and a moare of 50 foote, then the covert way 20 foote, & the 
parapet LN60 foorte , witha footebanke of the ordinary bredth of 3 foute in that 


 manner,as the 72 figure demonſtraterth. 


The deſcription ofthe plote ofa Fortreſle Heptagonall. 


The14.Plate,and7;. Figure, 


J Ex there be giuen tobe fortified a Hepragone, whereofthe {ide of the Polygone ex- 
*—tcriour maketh 63 rod,and theangle flanked 80 degrees. To doe this , yeſhall 
firſt divide the (aid fide AB into 7 equall parts,as ye [ce by the points 1. 2.3.4: 5. 6. 7. 
and fromthe points of the 5and 2 parts the perpendiculars D,N, and E,O ſhalbe 
drawne being equallro A,D, andE,B, ro wit,cither ofchcm 2 ſcuenthparts of the 
linc A,B,then ye ſhall drawfrom the extremiries, or the urmoſt parts of cheſe per- 
pendiculars, the privic line infinite H, I. which ſhalbe the fide ofthe Polygone inte- 
riour,and by conſequence N,O the curtaine, The angles C, A,B, and C,B, A,ſhalbe 
made by the helpe of a graduate-inſtrument, as our compalle is, or an other; eithet 


of 64:degrees; inſuch fortthar the interſeCtion of the lines A, C. C,B,whichis C, 


ſhalbe the center of rhe ſaid Fortreſle Hepragonall Atrerward 1,B, 8,ofthe 4odegr. 
which is the halfc ofthe angle lanked;thar ye may haue the whole angle of 80 degr. 
according tothe Hyporheſes , . and where the ſaid lines cutt the ſaid perpendiculars 
D,N,and E,O,inthe points 2,& 8,yc ſhall haue the faces A 2. & B 8, the flanks N.2. 
& O.8, andalto the gorges H,N.& O)I, the Parapets, Ramparts, Falſebrayes & for 
the other parts of this Fortrefle , ye ſhall doethe like as hath ben taught in the for- 
mer figure Hexagonall,the faces in this preſent Raveline ſhalbe made of 15 rod, rhe 
moare of 10 rod, and the moate to the Raveclin of 15 toote,then abourir ſhalbe made 
a covert way of 20 foore, & a parapct of 60 foote broad defcending (as we haue faid 


before) loopingly. According tothis forme the flanke wilbe then made of area- | 


{onable grearnefle, bur the gorge ſo much rhe lefler , which may be madeſo, ſcing 
| | ve inten 
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yeintend notto make any flankesin the Caſemares, bur in caſe yewould, ye mult _ 
then make the flankethe leſſer;and conſequently rhe gorge the greater, rorheend * 
ye may haue ſpace enoughtor to make within them the ſaid Catemares. Thelike is 
ro be underſtood whenye meane ro makea Cartupon the Bulwarke, for the gorge 
being ſolitle (beſides other inconveniences) itis impotiible ro makethere tuch a 
bodie,in reſerving ſufficient ſpace for theflanks , which me thinks in ſuch places, 
that haue ſuchnarrow gorges, / it were better to make the ſaid Cats upon the Cur- 
raine, yet ſo that they be noe hindrance to the Rounds going along the Ramparts, 
forwhich reaſon they ought to be made more inward , and lo that they may lic as 
neere the rampart as poſlibly may be,the better to diſcouver, and commaund the 


ficlds about them. 


The 74. 75.Fignres, 


THe figure 74 is the profile of the Rampart, Falſebray, its Paraper, moarte, covert 


way,andits parapet, whereofrhe length, bredrh, heigrh and depth are marked 
outin the ſaid figure 74, whichis a ſcion of the Bulwarck, as the hgure75 , the 
ſetion of the midſt of the Rampart, and becaule all the profile cannot commo- 
diouſly be drawne out, we haue repreſented buta part of the moate,the forme of the 
Raveline, its heigth , andthe formeof its parapet, the bredth and the depth ofirs 
fide, with their taluds or floopings , the covert way with its parapet & foorebanke, 
as ye may exactly note by the figures hereuntoannexed. | 


| The 2. of the 14. Plate. 


Nd for the better facilitating of thar w-+-1+ we Dau ſpoken of this preſent figure 


2.we haue added hereaev wie platforme of the Fortreſle of Coverden in Frizland, 


whereby ye may the better underſtand our intention, being accounted the maſter 
peece,and the moſt regular,and royall Fort in the Low-Countries , hauing a Falle- 
braye,Rauelins,or half moones,covertwaycs,with which wee will putanend tothe 
deſcription of our regular Fortreſles. | 


A ſuccint deſcription of ſome other works in thgfaid Heptagone, 
which arc ofan other manner of makeing then the former. 


The 6 8 & 76. Figure_. 


I 85; the fide of the Polygoneinteriour be B,C, upon which ye would hauea part of a 


Fortrefle Heptagonallrnade, whereof the face to the curtaine isas 3to 4. and the 


gorgetotheflankeas 13 rog. Todoethis,ye muſt doe as we have taught yowin the 


11. Plate, or inthe 9.Plate:and Figure 3. 50, where ye ſhall indethe proportion requi- 
ſire:on the outſide of the ſame tace,ſhalbe made the parallells cachof2o foote,a(well 
for the parapet,as for the falſebray,the like is ro be done in the flanks,and curraines, 
and on the inſidea parallell of 2o foote, with an other parallell of 72 foote forthe 
bredthoftthe Rampart in the baſis,in the ſame manner as this 76 figure ſheweth, on 
the outſide ye ſhall makea parallel! of 10 rod for the bredth ofthe moare, and upon 
the brinke ofirto the zenaille,ye ſhall lay out the Ravelins, as we haue ſaidinthe for. 
mer figure 73,in the angles of the Bulwarks ye ſhall make alſo Ravelins, ſuchas ye 

ſce here marked with], K,L,M, which ſhalbe defended by the Ravelins E,F,G,H, 


&the better ro defend the ſaid ravelins, whichare in the angles ofthe —_—_— = 
a 
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ſhall make the other works N, O,P,8 Q,which are called Horne-works,, which are 
madeinſucha manner, that the moares oftheie Horneworks comes to an{were to 
the Falſcbray,whichis in the flanks of the Bulwarks: ſo that their breath S, I',ma- 
keth about 32 rod , of which diſtance the rwo demy-Bulwarks V, X, are made 
(whereofthe tace, and the curraine are ofa like grearnelle) according to the rule 
preſcribedin the 10.Plate, the flanks wilbe found , makcing from the angle oft the 
ſhoulder,two lines perpendicular upon the curtaine, whichis directly oppoliterto ir. 
cucnas the figures 77,78 demonſtrare. The urmoſt angles of the {aid Horneworks 
oughr notto befurther from the curraine of the Fortreſle , then a Muſket can 
carry point-blanke,whichis 60 rod or there abouts,and it the Rauelins EF, GH, are 


nortmadcin the tenailles, then ye may cutthe ſaid Hornworke, as is here marked 


outin the 78 figure: the bredthofthe moare ſhalbe24 or z5 foote: I he Rampart 
here is noe otherwiſe then the parapet of the ſame bredrth. 

Thedepth of the moate may be made 6 foote in caſe the groundlieslow ; but 
otherwiſe the deeper itis made it wilbe ſo muchrhe berter,the bredth will not hinder 
it,though it were made bur 36 foote ; for according to the ſame bredth & deprthye 
may enlarge the Rampart, aſwell in heightas in bredth , upon which afterward ye 
_—_— a parapetas greatas it can well beare: but when haſte requirerh, I would 
make noc Rampart, bur onely a Paraper of 24 foote thick, as wce haue made here 
being 6 foote high,and a footbanke of3 or 4foote. | : 

The figure 79 markethouta Profile,which is a ſeftion or cutt drawnethrough th 
midſt ofa curtaine paſſing through the-midit of the Ravelines G , and tcraverſing 
throughthe HorneworkeP , and the Rampart and the moate. T he true dimen- 
lions thereofare clearely expreſſed in the faid Profile, by the helpe ofthe ſcale ; joy- 


Nedtoit: aSalfbLy ch. Tppes of the Alphabetical letters , ſhewing the fecte to be ; 
I z ynches,whereof chelengr 


SIcLS- inthe 25 Plate of our Geomerrie. 


The benefit offuch workes are well knowne, when they are madein places of ad- 
vantage fordeffence,or where noe men,victualls, and amunition of warre are wan- 
ting,as alſo where the ground is ofa reaſonable largeneſle, to witat the leaſt 32 rod, 
thac the faces of the ſaid horneworkes may be about12 rod,whichis the leaſt length 
that one can giueto ſuch workes , againſt the atrempr, which may begiuen by an 
Army:&as a greataſlault,cannot bereſiſted witha few men, bur up a ſmallroome: 
ſois it manifeſt thatthe greatneſle &largeneſle of fuch a place,muſt be anſwerable. 
Therefore in my opinion,1tisa thing repugnir to the rule of Fortification, to make 
ſuch Horneworkes in the angles of Bulwarkes, where they are ſo ſtraightned. For 
Demy-bulwarkes cannot (by reaſon of their ſmallneſle) be vvell mainteyned and 
defended , and onthe otherſide, their tyyo vvings cannot be defended from the 
maine Fortreſſe, bur vvith great diſadvantage,as vvec intend to diſcuſle: thereof 
moreat large hereafterin the plateforme of Gulick. 


Hoy Citadels, or Caſtles may be joyned to Townes, or 
Townes to Caſtles, 


The16.Plate, and the81. $2. Figures. 


FOr to builda Caſtle (or a Citadel!) toa Towne, cither to help ro defend it the 
berter,ortocurbe ir: ye mult finde out firſt the moſt advantagious place: in caſe 


there beariver,then ye ſhall build your Caſtle upon the fide of ir, where it may beſt 
commaund, 
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coummaund, withall the advantagethar pollibly may be,aliorakeing heede rharir 
be builtin ſuch aplace,tharthe Caltle may reccive noe diladvanragethereby, bur 
thacthe Ramparrotthe Towne where the letters A,G are,be the weakelt part; ro 
the cnd that by this meanes,ye may truſtrate rhe delire ot the inhabirans of the (aid 
cowne,from oppoling themſclues againſt rheſaid Caltle: bur it ye feare noe tuch 
1nconvenicncc, ye may maketheplaces A, G, as ſtrong as the other: ſaving thar 
the Ramparts in the taid angles be nocerthickerin the angles A,G (whichare angles 
of impetrtc& Bulwarkes) chen in other places,and not maſliue or full ofcarth, as the 
Bulwarkes B,& C,D, are. Letthere bea rowne then contayning 8 angles, whereof 
7 of them are marked out withtheſe Alphabericall letters A,B,C,D,E,F,&G, and 
that you are deſirous to make a Pertazonall Ciradell. For the doing whereot ye mult 
tirit make a mapp of the ſaid rowne 0cogonal/: incalc it be notmade,according to 
the merhode giuen heretofore in our Geometrie, which is here marked our by theſe 
letters A,B,C,D,E,F,& G, with the Falſebrays,Parapets, Moares, Covert way,& its 
Paraper,, Then upon apaper of the ſame ſcale, whereotthe mapp of the {aid towne 
is made, being traced ourina Pertazorc with all rhe outworkes, ſuchas the figure 
| marked H,I, &,L,M,demonſtrats,according tothe method giuen yow betore in the 

10 andirPlates,then the ſame figure Pertagonall muſt be cutr perte&ly,and ſo fitted 
tothetowne, remouing it ſo longe till yow haue at length found our the moſt ad- 
vantagious place to makethere your Caſtle Pentagone , rakeing heede that the 
zenailles N and O,fall out right,to anſwere the curtaines P,O,and Q,N, tothe end 
that the entranceinto the rowne may be the more commodious, & thatrhe rowne 
inthe places N,R,S,T,O, be notdiſcouered withour, whereof onc ought to haue a 
ſingular care : forthere where the ſaid angles of the tenaille, be not welljoynedro 
the Raniparts, thoſe places will alwayes be badly defendgdin the {aidjoynings, as 


ye may obſerue in the Caſtle of Gulick : whiek placforme ollowes NEXT. Ic 1s rue; 
thatwhen ye make theſe angles iurhe curtaines,that the parts N,R,S, T,O, rake 


upagreat deale of the towne, which may be prevented in ſetting the Caſtle more. 
outward, and makcing the ſaid curtaines meere neerer the faces of the Bulwarks of 
the Caſtle. Bur the ſide ofthe rowneN,R,S,T,O, will in noc wile beguarded, as 
the Platforme of the Caſtle of Gulickſhewerh: fo that neceſlity will require;for the 
preventing of ſfuchan inconveniencie,to make ſome Ravelins,or ſome other works 
withour the ſaid place,as the commodioutneſle of the ground may afforde, which 
would make mee re{olue rather to approue of the forme ofthe 80 figure,then of the 
other,were it-not for ſome cauſe more urgenrt,then is here alledged , which reaſon 


would moue mee to change my opinion. 
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Ifthe towne or Cittie A,B,C,D,E,F,G, were greater,then wereit vnneceſlary to 
take ſo muchcarefor the place, which the Caſtle cakethup:for then ye might make 
_ thecurtaines P,O,& Q,N,longer,to wit ſome 50 rod,thart the flanks V,X,and Y,Z, 
might not comeſo neere the Bulwarks E,M: from whence one may calely diſcouer - 
the Falſebray of the Caſtle, forthe preventing of which inconvenience, itwilbe_ 
ous co raiſc the Bulwarkes of the Caſtle, which looks into the towne, ſomewhat 

igheraboue the Ramparts thereof, bur the rowne being of a {mall circuit /aswee 
haue ſaid) one ſhalbe conſtrained to uſe for itthe ſame hguresas are demonſtrated 
by the hgures 80.8 $1. 

It one would builta rowne toa Caſtle, firſt ye mult obſerue diligently the ſite of 
the placc,andifir may be made regular, to take care, how many Inhabitants this 
place will containe,the nature and quality of them, and whether the rowne mayin 
procelle of time be enlarged: which ye ſhalbeable to judge, whenye ſeethe countrie 


thatlies aboutit, what wayes,avenuesand paſlages therearetocometoit, as _— 
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conſider the goodneſlc of theaire, and of the foile of all which things (as Y7rru- 
viz faith) oneought to hauc a molt {peciall care. According to all which one 
ought ro gouerne themſelues : for to encloſle a great peece of ground , where 
there is none , or little appearance of Inhabirants , this were rather ro ruinate, 
 thenrocdifie,to which takeing heede then, ye mult reſolue of the Circuit,or Capa- 
city, whichyc would giue to the ſaid rowne, and ſuppolſeye would make rhe forme 
thereof 0ctogonal,,and regular: = muſt trace out then an Ocogonall Fortreſle regu- 
lar,according tothe former method, with covert wayes, and whatyercquire more 
upon the ſame ({cale, as you made 498 Caſtle Pentagonall,chenye muſt curt the ſaid 
forme 0&ogonal,, and joyne1tto the laid Caſtle, removing it ſolong, till yow haue 
found our & choſen out (withall circumſpettion requiſite) che moſt convenienteſt 
place,and ſtaying there ye may trace our the ſaid towne,as the figures 80 and 81 de- 
monlſtrate, joyned tothe Caſtle. Buras we have faid, it will looſe much of irs capa- 
city , becauſe the curtaines of the rowne will come to meete with the angles ofthe 
renailles of the Caſtle in the points marked O,and N. 


The 17. Plate, and the82.8;. Figure. 


JF yewill not tyc your ſelfeſo preciſely ro this forme 0dogonall, ye may make the 

rowne much better by the meanes which wee will now ſpeake of Ler firſt be 
drawne the lines D,D, and A,A.&c. right perpendiculars upon the midſt of the 
cureaines N,M,and K,Y; of ſome 60 rod, or there abouts, then ler there be made 
the perpendicular line infinite in the midſt, and upon the curtaine D,E; in whichye 
haue the center of the circle, which makes the circle of all the 6gure, and ſuppole ve 
defireto make « forme regylar of nine Bulwarks, whereofthe angles flanked, are 


diſtant one from an other 80 IOQ,f: vos che urmoſtend Q, ſhalbemaJean arch, in 
fuchſorr, that within the circuir thereof the diftauwe N, D, is contained 9 times, 


which ſhall make the point of the cenrer C,C. then upon the circumference of the 
faid archthe ſaid 9 2% 7 8, ANG as they are noted hereby the letters Q,R), 
-$,T,V,X,Y,Z,&c ye ſhall maketheangles interiourflanking, according to their 
 forme,thatye may haue the angle flanked righr, & rhar ye may the berter make the 
angle flanking,or thetenaille pointed and (mall, which is accounted the beſt, as that 
ſkilfull,and diligent man 24. 70hr Errard of Barleduke,Ingenier tothe King of France 
hathob(ſerued well, and to know how much the {aid angle Hanking will make, ye 
muſt ſubſtra&t the halfe of the angle from the Bulwarke, or flanked trom rhe halfe 
of theangleof the Polyzone, the reſt ſhalbe the angle Hanking interiour. Burifrhe 
angle of the Polygone be leflerthen15o degrees, whichis the angle of a Dodecagone, 
ye ſhall then governe your ſelte according to the table giuen betore, rakeing heede 
chat the angle of the Polyzoze agrecth molt withrthe angle to be fortified, andin its 
columne is found the angle flanking interiour,neceſlary to the ſaid angle, by which 
ye may cometothe angle of the 7enazle,&l(cing inthis exemple wee haue fer downe 
the diſtace fco angle toangle,as wel of the Pentag.as ofthe towne 80 rod, wee wil {er 
downe upon the lines, which make the zexazles 2 equall parts, 8& trom the ſaid 2 parrs 
inthe line whichtormerh the angle flanking,a parallell line being drawnetorhar of 
80 rod,& placed ups the 3 equall parts, a privieline infinite, muſt be drawne through 
the ſaid 3 point, & through the angle , and where the ſame comes to cutr the other 
ſide of the zexalie in the point O , ye ſhall haue the ſhoulder, throughwhichrhe line 
A,B, being drawne, makcing the angle forming the lanke 40 degrees, ye ſhall haue 
the center of the Bulwarks juſtas wee haue taught heretotore in the 10 & 11 plares- 
If the Caltle had bin made with toure angles, the conſtruction would haue ben the 


ſame, 
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ſame,andifthelines D,D,Q,and A,A,&c. had bene ſomewhar more then 60 rod, 
the forme would haue bene better, torthough we haue madethelines of defence, 
ro be 60 rod in the former Fortreſles, there is an other conſideration in this preſent 
building; in regard the Bulwarkes Q, &c. advance themlſclues towards the angles 
Q,&c. from whence the ſaid curtaines Q,E,E. & B,B &c. maye be lufficicntlyde- 
fended,when they doe not cxcecede aboue 70 rod, the moares , covert wayes, tal[c- 
brayes and other workes, muſt be made in that forme us we haue fert them downe 


before in the 16. plate. 


How to deſcribe the order which is obſerued in makeing of a 
platforme,and of ſome other appendances. 


He draught being made upon a paper, ereye make a platforme of ir, ye ought 


1585 to ouercaſt,alwell the lines, as the body ofthe F ortreſle, inthat manner as 


we hauc ſhowne yow before in our Geomerrie, that ye may know pertinently all the 
Por dimenſions, & ſo commirt noe errour, in makeing a plateforme e foci : 

cforc yelettit out,according to our Method giuen in the concluſi6of the praftize 
of Geometric, which being done before the Inginier begins the worke, he ſhall de- 
clarce the particular conditions, which he would haue obſerued in the makeing and 
finiſhing of this worke,as the time when theyareto beginn, how long it wilbe before 
it be finiſhed, how many men he mult ordinarily have to worke , wie inſtruments 
they muſt uſe forthe driving in of piles,and the laying ofthe foundation, how many 
foote,and what edge they arc togiue to the wall,or the parapet of the falſebray, the 
thickneſſe of the parapet,and how broad the falſcbray ought to be, how much the 


talud (orflooping) on the inſide and on the outfide multbey and rhar according 
to the goodneſle or weaknefle of rhe «raucr upon which one builds, how many 


me. of bruſhin a fandic Earth hie is to lay ih the parapet of the falſebray, andin 


the Rampart, the height,theTalud or looping, both onthe infide,& onthe outſide, . 


the bredrh and deprhot the moare, & its ſlooping , and generally and ſpecially all 
chings rouching rhe makcing of ſucha Caſtle, whereof he hath made his platforme. 
And ſomedayes before they come rotheplace , orthatthe forme be * ca our, 
they ſhall ſett up billers in the nexc adjoyning townes to giue notice tothe Worke 
maſters,tharupon ſuch and ſuch a day,one is re{olued tohircandlet our ſuch&ſuch 
works, to him thac will rake rhem on upon the leaſt price: and before the day pre- 


fixed the ſaid Inginier ſhall comerthither himſelf with ſome one of the Depuries, or 


ſome other thar hath the managing of char worke , ro draw a draught of the (aid 
Fortreſſe, andrto preparcall things ncceſlaric againſt that day aſſigned. Then tho 
day being come,all the Worke-maſters & Underrakers ſhall come together, either 
upon the place where the workeis to be made , or el{c in ſome other place where 
the conditions and couenants are read , according as they will have the worke 
haſtned: this done, they ſhall demaund,who will take it on torthe leaſt money, then 
oneofthe Workemafters will ſay for fo much, an other for ſomuchlefſer, whichis 
done till noe man will takeir on atalefſerrare, thenunderneaththey ſigne unto 
thearticles ofthe conditions,tharl N, N, hauc undertaken the worke upon ſuch 
and ſuch conditions, tor the ſumme of ſo much money: ſometimes ye (hall haue 
rwo or three Underrakers joyne togetheFand undertake the whole worke , all of 
them figning torhearticles, asalfo the Commillioners, and Inginier muſt doc on 
their part:rhenthey beginnthe worke, and commonly the Undertakers are bound 
the faid arricles and Contradcs,todeliucr all the materialls neceſlarie for the ſaid 
worke , which they rceceiue fromthe Maſter ofthe Magazin thercorelſe, where 
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giving him anote under their hands for the reſticution ofthem back againe, when 
the worke is finiſhed,and ro make good whatſocuer they either breake or looſe. 
Thenthe Workemaſter placerh his men in order,as he knowes the quality of the 
worke requireth beſt,ſome to digg, and caſt up the Earth,others to fill Karrs , and 
Wheele-barrowes,others to levell the ground which is pricked our; for in the be- 
g1nning it wilbe neceſſary to carrythe Earth away,with a Horſe and a Karre, which 
1s caſt up on the outſide ofthe moare — the baſis of the Rampart, & notwith - 
Wheele-barrowes as they muſt doe at the laſt, when the worke growes high,and that 
eare come to thedepthof the moare ,*for then ye cannor to well uſe Horſeand 
Karrs; by reaſon of the difficulties knowne to all men, namely, that the treading of 
rerwerh andthe Karrs ſpoyle the groundworke , and cannot be laid ſowell, as 
when men brings the Earthup in Whecle-barrowes ups away aſcending withplan- 
Cics, as hath bene found by'experience often times by the undertakers of ſuch 


workes. 
Of the Foundations. 


2.The 17. Plate. 


Wren the foundation is bad, itwilbe your beſt courſe to driuc in piles, along rhe 
foorc ofthe Rampart, juſt where the ſaid Rampart beginnerh, ſome piles z5, or 
30 foote, orclſe yong Alders-trees, abour foure or fiue yeares growth along the 
workeabourt 18 or 20 Bord long, cloſſe one toan other, and the cloſler the berrer, 
and thoughthis bea great charge,and along worke ; yet this is the beſt foundation 
ye can chooſe : Butas we heus ſajq oftentimes , ſcing it hapneth thar one cannot 
; ſtay ſo lon YE muſt then take bundles oſv.uth, and binde = up 1n fagots », & lay 
_ them "a or driving them into the Earthwith ſtakes ro faſten them rogether, 
that they may lic firme,andifyelay the foundationinaditchora quagmire,yemuſt 
make ofe of ſuchfagots bound and tyed up rogether with cords, & if itbe inariver, 
_ thenyemuſt bindobeickbled.on ſtones betweene two bundles, ro make them linke 
tothe botome:ye may makethemas long,oras ſhort as ye pleaſe , and ſo neceſlity 
requires,till ye i we lled upthe water with theſe ſinkers, upon whichyow muſt lay 
your foundation, then ye muſt alſo driuein ſome piles abour18 or2o foore longe, 
(according tothe depth) to make them lie the more firme and ſolid together. Now 
theſe bundles are made in the forme of Saucidzes,as here followeth. 

Firſt,ye driue into the ground ſtakes of the heigrh & bredrh as ye deſire ro make 
theſe Sexcidzes, either great or (wall, the oneatoore high, theothera footeanda 
halfe,and ſometimes two foote, then ye lay berweene theſe ſtakes bulruſhes, boughs 
or ſmall bundles of bruſh bound faſt rogerher, and in the midſt ofthem ye muſt lay 
brick-bats,when ye {inke them ina river, but of Earth if yewill lay them as a foun- 
dationina moare all along' the faid worke , then ye binde the ſaid bundles with 
ſtones,or Earthin them, faſtning them with withs in the ſame manner, as ye binde 
upa « - rage bavin, and inthis formeare your Saucidees,or linkers made, which 
being done,the letters Aarc bound one toanother, as ſtrong as poltible may be, as 
ye may percciue by the letter Binthe2. 17.Plate. 

Then yelinke theſe downe to the botrome , that ye may atterward build your 
Fortreſle upon them,according to the former plattorme, whereot a Plateis made 
before, which groundworks among the Ingeniers of the unitedProvinces aremuch 
uſed, becauſcthele parts are maritimartc,mooriſh,and ſubject ro bad foundations,ſo 
that in ſome places the foundations coſt more then the reſt of the building ir ſelf, 

yea 
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Fd 
yca in diuerle places of thele Countries , the Inhabitants are driven to keepe 
their grounds from the violence of the Sea and Rivers , by ſuch and ſuch 
Iike meanes and remedies , to their great and unſpeakeable oe: , for one 
would hauerthought it had ben impoilible forthem ſo many yeares to doe it, lince 
the times that theſe Provinces were united, had not the ſuperintendants , & Dike- 
graues uſed great care and diligence in continuing the ſame preſervation for the 
ooo0d of the inhabitants,and common weale, whereof wee will ipeake more ar large 


O 7 | | 
hereafter. 


When the worke is raiſed aboue the water, and that the Earthin the moare di- 
miniſherh,the Worck-maſter ſhall chen beginn to lay his edge, or border uponthe 
line drawne our forthe Rampart. Now theline being drawne out upon the ground, 
as yelecintheline C. by the 2. of the 17. Plate, being five or ſix ynches broad, and 
as deepe, which is done by the Ingenicr himlelf co take away all cxcule fromthe 
Work-maſters,that he may likewiſe carrie a right line, aſwell on the infide as on the 
ourtlide of the _—_— ,as alſo forthe moate , and the other parts of the ſaid For- 
treſle, repreſented in the plar-forme: Beſides if the conditionof the undertaker 


containes, that the ourfide*of rhe Rampart muſt be raiſed with ſodds, _— are . 


ordinarily 4or ynches ſquare, and 140oris ynches long diminiſhing cowards the 
inſ1de,as ye may lee here by the figure D,rothe end that betweene the ſaid rowes of 
ſodds,one may layalitle carth to ſertle chem the better together tothe bodice of the 
Ramparr. Morcouer, they are ſo laid together that the rowes aboue muſt lie cuen 
in the midſt of the joynture of the rowes Cart makeing them ſertle rogether 
according as the condition beares, and as the articles arc which the undertaker 
hach ligned unto. Now tor his better caſe, he muſt make ule of a triangular Inſtru- 


ment,ſ\ucha one as the letrer F demonſtrats.h="=s «fic 1de A,B, abour 2, or 3foote 
morcor leſle,according ta rh- q«atity of the worke , and thereſt ſo conſequently : 


Foras ye delirc to haue the Talud, either great orlitele, ſo ye muſt enlarge the line 
A,G, orleſſen it: It it be needefull to lay bundles of bruſhto ſtrengthen your works 
ofthe Forrreſſe,ye muſt lay them ſo that the ends touchthe former ſodds,to wit the 
one row half a foote abeue the other , and betweene each of cthemhalfea foote of 
Earth,continuing the worke ſo untill it be finiſhed: upon the top of the Earth of 
the Ramparr,ye ſhall raiſe the parapet with ſuch a Talud and bredth, as the condi- 
tions impotts,in the ſame manner as before,raiſing it with ſodds,as we haue faid.If ye 
make your Fortreſle ha fart and aclayic ſoile,thenye may (in ſtead of ſodds) make 
acruſte of 3,or 4 foote, or more, ſtamping it well witha ſtamper made to that end, 
andofſuchan inclinationas your agreement beares , in which cruſt ye may ſett a 
certaine kinde of grafle,called in Flemiſh 2xeeckcrayz, in Latin Gramen,& in Engliſh 
Meddowvy graſſe,which roote is of ſuchanacure, that it will ſpread itfelfe ouer the 
wholeRampart, and binde the Earth faſt rogerther : ſothar itwill make the ſaid 
cruſt ofa long durance,and almoſt perperuall : on the outſide of the ſaid bruſt, ye 
may ſowe Oats or Hay-ſeed: they ule alſo to ſett upon the Bulwarke, roots of ſeuen- 
leaued-grafle, whichis likewiſe very good:but the leaues doe not ſpread themſclues 
ouerthe exteriourſuperficies, or this cruſt, as the aboucſaid graſſe doth : for this 
reaſon ſome yeares ſince his Excellencie hath found it good,to repaireall the Forti- 
hcations of ſuch a cruſt withour ſodds; becauſe experience hathtaughrus , that 
the ſaid ſodds bindes notthereſt of the Earth, ſo well as the ſaid cruſt doch, which 


being moiſt by that meanes joyneth ſo muchrhe berrer thereſt ofthe wall or Ram« 


part together, which is of very great uſe,and is quickly done. 
The 
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The talud of the Rampart is made ſomewhat greater, that one may ſtandan end 
the better upon it, as ye may ſce bythe profiles here before, atwell of Ramparts as 
Falſebrayes. This being done,ye muſt make the paraper of the covert-way of earth 

- diggedour ofthe moatre, whereof good torc was layd onthe outlide of the moare, 

to that purpoſe : and the ſaid undertaker ought rothar end make an exact calcu- 

lation of che quantity of Earth, which is neceſlary tor that ule. Bur ſeing oftentimes 

.  theundertakersare not {killfull in eaſting up ſuchaccounts: It were good that the 

\ Ingenier himſelfſhould make an exact calculation,not onely of this part , bur alſo 

of the whole worke, which may be done in that manner, as wee haue ſhowne in our 
Geometrie,orelſc in this cafic manner following. 


The ſecond 17. Plate , and Letters G,H,R: 


JT Ecther2 part of the Fortreſſe be Dodecargular G, and AB theface 24 rod; the 

flanke AD 12,and the curtaine 36. and forthe Rampart H. Ler the ralud inte- 
riour be 15 toote , and the heigth aſmuch, the talud exreriour 10 foote, the bredrh 
upon the Rampart 50 foote,, which makes that the ſuperticies ofthe Profile of the | 
ſaid Rampart wilbe 93z7.Moreouer,for the Profile of the paraper,which is K 99;.the 
heigth EC 6 foote, HF,4. AB for the footbankea toore and a halte; AC ;. BD 2. 
CG2o. HG 24. the olidity of the Rampart & the parapert is required. 


Of the Rampart. 


THe Ienographie ſheweth , that CM ro foote i& the talud exteriour , and HN x5 
foorte the inrerinur , the angle Bis rightin the Dodecagone, andin the Polygones 


upon it, ye muſt rememberoutec....1_ hitche Profile on all ſides hold one & the 
famedimenſions,to witinthe faces,flanks, & cur: .c thean gles BAD ſhalbecutr 


by halues from thelinesHB,EA,KD. Allo the angle of the Polygone bein g150,&the 
flanked right;theangle flanking interiour wilbe 30 degrees,as itis marked,and the 
ſhoulder 120 degrees, which makes that the triangles right-angles areas followes: 
thoſe which haue their angles pointed of 45 degrees, ſhalbe 1/o/celes , or like angles, 
BM, MC uponthe balis cach ofthem 10 foote,the lines C 3. 3 G, each 5o foorte, BX 
& XH, cach 75 foote, GN,NH 15 foote, and thelikeintherriangles hauing their 
Hypotenouſesat KD. Moreouer in the triangle ORA,inthe ſhoulder RO 10, OA 
5> 7735>the line marked 5 A,43, 3o125,theretorerakeing the lines BX,andy A from 
BA 24rod,or 288 foote,there will remaine HF 169,69875-Likewiſe AD 144 foote, 
PD,orRV, wilbe 138,2265, and by adding toitFV. FR will comerto 148, 2265, the 
line Axzis cquallto AF, taken from AD,there will remaine 1:0,69857 forT 8, to 
which add8 1,60, T1will come to 160,69875,and LI,169,359,add tothe ſaid TI, 1Z, 
15, yeſhall hauc EK 175,69875. 
The demy-curtaine 13 D,makes 216,theng F,226,alſo11 K 291, &101,276 : fo 
thatifycadd CR 272,2265,RF 148,2265,andF 9. whichis 226, ye ſhall hauc 6.46, 
453forCFR g. the circuitexteriour. 
 Yeſhall findealſo GL 193,359, & LI,169,35904: & 101,276. whereofthe ſumme 
for GLI1o, wilbe 638,718 the circuit interiour, which being added ro the exteriour 
abouenamed,will amount to 1285, 171, its halfe is 642,5855 , which multiplyed by 
G3, the diſtance of the parallells5o, will cometo 32129 , 275 forthe ſuperhcies, 
berwcene the abouecſaid circuits, and then multi ply by 15 the heigths, yeſhall haue 
the ſolidiry of the wall,withour the taluds 481939, 125. CRF 9.10. ILGC, which 

had bene too ſhort as here followeth. 
The 
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The Authour hauing made this aboue with ſo many lines, if fromthe midſt of 
LR,hc had drawnea perpendicular line upon the face,and curtat tromir 20, 2071 


its double ſubſtrafted trom the ſumme of the abouclaid perpendicular, and from. 


BA,AD,D 13,whichis 683,the remainder wilbe642, 5856, which multiplyed by 15, 
itwilbe the ſame as aboue. h 


of the Taluds or ſlooping vualls or Ramparts, 


Sz 


* their Profile is a triangle,which multiplyed by the lengrth,or cl{c as Demy-paralieli- 
pedes, the Baſis multiplyed by the heigth, afterward the halfe raken , add toirthen 
CR 272,2265,RV mw 4 65,with D 13,whichis 216, the ſumme 626 , 453 mulciplycd 
byMC ,1o,the ſuperficiall baſis wilbe 6264,53; likewiſe HE 169,69875,EY 160,69875 
&T10,which is 276,makcing together 606,3975 , which being multiplyed by IY 15, 
will make gogy , 9625 forthe other ſuperficiall baſis, rogether with the former will 
maker 360,492 5(becauſlc they are ofa like hergth)by hich heigthof1y being mul- 
tiplyed, then the halfe will come to 115203,69375 for the taluds, aſwell interiour,as 
exteriour beſides the Tyramides. 


of Pyramids, and double Pyramids of the Taluds. 


THerc are 3 Ppramidesin theangles convexeB,A, K, andcthree double Pyramids in 

; theangles concave, H,E,D, which I ay becauſe 24, i maleoing no diſtinction 
of them , taketh two things for one: A-- <xEMPIC, the bodyupon VEFXD is 
1000 foot cubicall, and he-o<huns but F 00,Aand fo of the twoothers. 


T he Superficies of the triangleBMO,zis 5o from ROADP.,is the right-angleRO,OA 
$7,735-and YIZK 225, and then the double ſaperficies of GNH 225 (according to 
that as we haue ſaid before rouching the Authours fault) ESLT its double Superfe- 
cies is 259,8057,& the double ſuperficies VEX C, of 200, whereof the tumme is 1071, 
5425,which multiplyed by the zzerce of the common heights, ye ſhall have for the 
aboucſaid ſixe bodies 5087, 7125, (whereas Marolow hath but 3375,69375) ro which 
if ye add,aſ{well the Taluds1 5203,69375,a5 the Rampart 481934,125, the ſumme 
wilbe 602230 , 5312, for the (oliditic of the Rampart, beſides the paraper. 

Thoſe which will not take the paines to haue it done (oe exattly, but are conten- 
ted to come ſomewhat neere unto it', ſhall add unto it BAD 13, whichis 648, with 
HEK 11, being 636, 396, andthe halfe of the ſumme multiplyed by theprofile of the 
Rampart 937; ycſhall hauc 602 060, which comes the necreſt unto 692230, tound out 
aboue (being onely 170 too litle) for Harolozs found out bur 600518, withmuch 
adoc,hauing 1712 toolitle, - 


Of a Paraper. 


WE haue before {err downe the dimenſions ofa Parapet as ye may (ee by the letter 

K,newly cutt,withics Rampart H,in this plate, & ye muſt not thinke it ſtrange, 
thatthe Paraper is made upona greater nary 8x , then that of the Rampart, the 
rcaſonis,becaule thereare noe more diſſettions, or cutting of, and that wee haue 
not roome to make that which we would within the ſome Plare. 


F Now 


He Taluds without the Ppramids,which are in the angles, ſhalbe calculated thus, 


2, 31 
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 Nowit yedeſire to calculate the Profileas the Authourlath done, the whole as 
the brevitie of the Rampart ſhowes aboue mentioned, .its ſituation is termined on 
che outlide by CRF 9. and on theinlide bya parallellline, betweene theaboueſaid 
& GLI 10, diſtant from the other 20 foote, and for the avoyding of the confuſion 
whichthe plurality of lines might cauſe, we will rake for the ſaid paralell , rheline 
GEI 10,and therefore 3 G,or 7 S, will make 20,orel{ctheline LT ; ye ſhall inde by 
chetriangles,thar TR wilbe 5,369. add hereunto C 3,which is20,and the ſumme of 
CR knowne aboue, taken from 272,2265,therewillremaine for GL 246,8675,then 
from RF 148,2265, ſubſtrating the length e<quallro TR,5,359, there will remaine 
142, 8675, afterward add thereunto8 V, orits equall 20,ye ſhall haue162,867y for 
LI; alſoF g,bcing 226, thenI1o wilbe 246; then the ſumme of CRF g, (added ro 
GLI1o) and the halfe caken, ye ſhall haue forthe middle lengrthot theparapett 
651, 094. | | 
; For the /aperficies of the Profile of the Paraper K, the triangle EIF 171: and DOE 2;, 
the trapeze, (or uncqually ſide) IFGC 75; and BOCA 4z, the ſumme is 99z, for the 
Apes of che Profile, whichmultiplyed by the middle length aboue (aid, yeſhall 
haue 64621, 0795 for the ſolidity of the paraper, whichis muchtoo much; forir 
oughtro be as 1 haue calculated it with its diſſe&tions 63976, 9475 , towhichadd 
602230,5312 fromthe Rampart ye ſhall haue 666207, 478, for the whole ſolidiry of 
_ the Ramparr and Parapet,whereofthe double 1332414, 956, wilbe the twelfthpart 
of the Circuit, which multiply by.12, yeſhall haue the rorall ſumme 15988979 > 472 
and diuided by 144, ye ſhall have 111034, 68 plyntides, or as Aarolois calls them 
Chevilles, peggs or pynnes, for the whole circuit of the Dodecagore. 
Scingthenthereareg252, 88 pinnes inthe 12 part of this Fortreſle Dodecagonal, 
the Ingenier may <onjefure, for how much he may let ourthe ſame worke, which 


iS about 16,20,25 or 30 PINNCS,AU.. :ngrq rhe ſituation of theplace , the js 
and other conſiderations , and after thar the unac. .atons ſhall offer to ma 


eitac- 
cording to the calculation, made thereof, they may take on the ſaid worke upon 
condition,thar they ſhall finiſhitin ſuch arime, & with fo many menas is ſpecified 
in the contratt, and ſocatthart inſtant they beginn the worke, & finiſhitaccording 
cothcir bargaines and conditions, as the greatneſle of the worke requires, and the 
rime limited , for which alſotheundertaker is bound to haue as many worke men 
uponit,as ſhall be found needfull for the finiſhing ofthe ſaid worke:& for the berter 
« 7 he rhereok,it is requiſite ro know how many pinnes a man may ſpit, andlay 
upona wheele-barrowinaday : forthoſerthar are {killed therein, fay that a man if 
he works his beſt , he may dig & lay up 4; pinnes in aday, bur ordinarily men 
 ſuppole that one can doe three pinnes euery day , without takeing roo much 
paines,according to which, one may caſcly make his calculation how many ſpad- 
men he muſt uſe to make up that worke in ſuch a time prefixed, for men which ſhall 
doe nothing elſe, bur ſpit and digg up theEarth & the others to carrie itaway upon 
wheele-barrowes to the Rampart, tor yemuſt haue as.many men to carry up the 
Earth in the wheel-barrowes , as thatthe ſpiters may be continually kept in worke 
withour any ceſflation or ſtay, tothe intent the Work-maſter may tiniſhhis worke 
within the time limited. 
| Note. 

E lay here , that a man may in caſe of neceſlity ſpitin a dayq*pinnes, and 

commonly three in aday with leaſure,butir1s to be underſtood, rhis muſt bein 
a good and faſt ground, which wilbe beare ſpiting withour falling or breaking ; bur 
when the Earth is leane and ſandie, it wilbc impollible for a man to doc ſomuch, & 
lo by conſequence one cannot knowany certaine rule. 


The 
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Ther. Maxime. 


A Ecording co which plotts and calculations all other places aſwell regular as irre- 
gular may be fortified, and hold this for a maxime, that the place ſo fortified , as 
we haue taughtabouc,wilbe better then the others. 


The 2. Maxime_-. 
Hat the line of defencewhich comes fromthe angle of the flanke to the angle 
ofthe Bulwarke , called theline of deffence fichant oughtnot to be much longer 
then 60 rod, becauſe it isas farreasa Muſkert can well carry , burif ye willdefend 
the facewith Canon , thenitmay be a 100,0r 120 footelonge. | 


The 3. Maxime_, 
Hart lefſer the angle of che zenaille is,itis fo much the better , becauſe the faces 
looke moredirettly one upon another, therefore ye may fee thar inthe plots of 
the Dodecagoneabouc ſaid: yemuſt maketheangle of che Bulwarke onely oftgade- 
grees,that theangle of the zenarlle may be ſhutt the cloſler. 


 The4. Maxime_L. 


BY how much the flankeand thegorge are greaterand ſpacious , by lomuchthey 


are the fitter for defence. 


1he 5. Maxime. 


'T He further the defence is made in the curtaine, itis the better, becauſe yemay 


bring the more men to giuefire ag__ it, for the defence ofthe faces. Therefore 


in the plots of the Dodecagoneaboucſaid, yemult ſcethat the angle ofthe Bulwarke 
be made of 9o degrees, to the end ye may giue fire the larger. | 


The 6. Maxime. 


Thar the angle flanked ought to be noe lefle then 60, and notabouego degrees. 


The 7. Maxime_. 


Hart the angle of che Polygone, whichye intend to fortify, oughtnot to beleſſe 
chengodegrees,but the greater it is,it wilbe ſo muchthe better. 


The 8. Maxime_. 


Hat in all Fortreſſes wee will make the face tobe 24 rod , and the curtaine 36, 
according to which the lincs of the Polygones exteriour will make about 60rod, 


 andthelines of the Po/yzonesinteriour 60 rod. Ina Heptagone and the Polygones un- 
derneath,the Polygones cxteriour wilbe morethen 80 rod, and abouc lefle then 80. 
The Polyzones interiour whichare beneath the ſaid Heptagone, are leſſe then 60 rod, 
and aboue morethen60,theone cncreaſing , the other decreaſing, untill that the 


F.'+: angles 


J 


ICT/ | 


/ | S 
4> THE FORTIFICAT. OF SAMUEL MAROLOIS. 


angles of the Polygones come to be 180 degrees, and then ye haue the Polygonesexte-. 


riour,and interiourequall,and cachot them 7orod, the line of detence tichanr in 
the whole abour 60 rod,& the angle forming the flanke of 40 degrees. 


8 


The 9 Maxime_. 


Hat the angle flanking interiour ought to be noe leſlethenry degrees, bur the 
greater the berrer they are. 


The 10. Maxime_. 


TJ Ha theangleoftheflanke bealwayes right, the angle ofthe ſhoulder muſt be 
at the leaſt 105 degrees,and thegreater : better. - 


The 1l. Maxime_. 


I itbe needfull to fortificany Polygone, either regular or irregular , whereofthe 
des areleſſethenis here ſpoken of , then ye muſt proportion our the gorges, 
flankes and faces, according to the forme of theangle, as ye ſhall ſcin atable follo- 
wing. 


 Herewithwee will putan end toour firſt part of Fortification,and will come now 
cothe fortifying of places irregular. 
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Fr He Fortification irregular being more variable 
ad RAE by an infinicedeale then the regular,is therefore more difficult and 
>; k 88 rcquircth for this cauſe much more judgmentand diſcretion, for 
T9 K-22 chc cfteQuaring of it well, andin chooling the beſt way to make ir 
SZ then the former. Now to diſcuſle thereof methodically me thinks 
it willnot beamiſſero beginn with the Fortification of a triangle equilaterall, that 
is, of equal fides;whichis well corained amonge the regular Pohgones. And howbcit * 
that theirangles fall ſo litle and pointed , thatthey cannotbe duely fortified as 
they ought: yet notwithſtanding, I think it beſt to beginn with them,as being irre- 
gular places, fortified noe otherwiſe then with a Wall ora ſmall Moate. Burifthe 
ground cann afford a goodrampart, and alarge moate;thenT am of che opinion 
that ſoinetirnes it wilbe requiſite, yea,and for the moſt part better, that one forti- 
fies ſuch a place out of the encloflure, then otherwile, as Ihope Iſhall demonſtrate 
V:i:toyou hereafter. | 


Aa ' The 


F gone” 


b ' THE FORTIFICATION 


The1$ Plate && 84. Figure. 


L Er thenthe triangle A,B, C, be Equiangle and Equilaterall, which ye would 
fortifie without diminiſhing of the place in any wiſe , nor yetenlarging ir 
much. To doe this , we will divide the fides of the triangleinto 3 equall parrs 
by the points Fand D,and fromthe diſtanceF,D, ſhalbe made the triangle Equila- 
terall D, F,E:the like muſt be done with the other triangles vpon the two ſides A, 
B, A,C,and ſo ye ſhall make a body Hexaneular,builtasa renaille, without which ye 
maye make a moate ofa competent bredth and capable for a place ſo fortified;and 
within che inſide,ye maye an 4 vparampart of ſome 40,or 50 foote, as necellity ſhall 
require,all as appeareth by this preſet figure. Bur if the afrerward,ye finde that the 
matter requires,that the angles exteriour maye be made, and reduced into Bul- 
warks,as then ye muſt follow our generall rule, giuen for our regular fortification, 
noted before in the 10,8 11 Plates, and ſhall drawthe vemoſt angles, to wit privic 
lincs,as from GroA,then having telolued to layc out the proporris of the curtaine 
ro the face,as 4to z. ye muſt vypon G,H,make z equall parts, and toure of the ſame 
parts from Grovvards A,as from G to A. from which point A trom the diſtance 
of the 3 parts is made anarch towards I, and tro H an orher arch of 4 parts rowards 
che ſame point I. cutting the firſt atthe point], by which cheline G.l. being 
drawne cutting H, A. atR. we haue AR. forthe face,and by this meanes rhe ſaid 
face wilbe in like proportion tothe curtaineas 3is to 4: Now forto know the flanke, 
the Capitalllineand the lineof thegorge yeſhall make an angle of 40 degrees 
Robgh che line S. M. paſling by the pointR,and curting the line diagonall that 
is,vvhich extends it ſelte from one curner en the other)at S.and ſo AS wilbetheCa- 
pitall line,S,T thegorge, T,R the flanke ofthe Bulwarke,and T, V,the curcaine, 
whichhath the like proportion to A.R,as4toz. And though this plote benor fo 
well proportionedas isto be deſired: nevertheleſſe the defence thereof will fall our 
well, being dravvne from the midft of rhe curcaine; but becauſe of the ſmallneſſe 
ofthe angles flanked,which are but 60'degreces,thegorgeis very narrow, andthe 
fanklitle enoug : ſorthar theſaid bulwarke will bearenoe cutting off; neither can 
containe men'{ufficient to endure an aſſault: ſo tharthis manner of fortification, 
hath many imperfeCtions,and ought notro be builtin ſucha ſort , when there isa 
commodiousplace to make it otherwiſc:yeait would be better ro alter ſomewhar 
rheangles by mancifg them more blunt, and open,asin drawing theline Q.P. in 
ſuch wite,that theavgle R. Q. P be 22:degrees , and che face Q.R. comesnor 
withour the fortreſle; then drawetheline P,R which giueth the length ofthe face 
Q.R,according ro the method aboueſaid , &theangle being made 40 degrees, 
you ſhall hauethe capirall lineQ,S,and R,T the flanke S,T cheGorge,&T V,the 
curtaine, which proportion is better thenthe former; becauſe the angle flanked 
is more openthen the precedent,theGorge larger,the flanke greater and ſtronger 
and of ſutfcient ſtrength ro rcliſt a furious barteric,ſo that by this meanes though 
theplace will beare noe great alterations, yer itis made much better, Whence ap- 
peareth thatby a litle change a fortification may be much berrered , withouran 
oreat charge and labour, which ought not onely to be vnderſtood ofchisfort:fh 
cation; burallo of all ochers,as weethope ſhall appeare by thereſt. 
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OF SAMUEL MAROLOIS. 
How'to fortifie a ſquare fortreſle with a Tenaille- 


Figure 85. 

£1 
Irſt ye muſt conſider , whither it were more fitting, to fortifie the angles of a - 
—da— co fortifie it with a zenaille, which in my opinion ought ro be done; 
whenastheangles of theſquare are ſo farre diſtant, tharitis very necedtull,comake 
a bulwarkein the midſt of the curtaine, then in ſtead of building vpon theangles . 
of the ſquare pointed Bulwarks,as commonly the quadrate Bulwarks are:I would 
maketheangtesB CD,F GH, KLM, & OPQ, in the midſt of the fides of the 
ſ{quares,ſo thatthe lines,which forme the zexailles be all alike among rthemſclues; 
as ABCDEF GH %c, andthe angles alſo cquall one to another , whichis 
done by drawing therwo diagonallines fro the packer ot wit, AINE, which cuts - 
chrougheachotherin the centerR. Then thediſtance AR being taken;and placed 
from Aro D,fromE to B, from E ro H,and from I co F,and finally having made 
theang!es DC B Jſoceles &c,from the diſtance D E;ye ſhall hauethe figure 07van-. 
gular tormed into a zrenaille,whereof all thean gles wilberighr , which afterwards 
may be madeangles of theBulwarks,when there isaccommodation to make a fore 
rojallthereot,8 that the diſtance fro angle ro angle, be abour 80 rod;tor ifthe right 
angles ſhould come much neerer then 40 or 50 rod, this would caule an imperte- 
ction,and ſuch aforrificatis cannot be called a fort royall:ſo thatin ſuch a caſe one 
ought to take adviſe, and conſider well, whicher it were not better, to lcaue ſuch a 


forcification in the former cſtate;then to alter ir, becauſe the circuit ofſuch a place, 


will not be worth the time, labour & cxpece,in regard thoR=twarks witbe too litle, 
the lines too ſhort, and too weake to works *-+** © e&s:burit ſo be,the diſtance of 


the angles be capable to beare a perteCt fortification the yemaye makethe plorr as 
followeth.Ler hs line E G,be drawne, and dividedinto three cquall parts at the 

ointts 1,2. Then 2 of thole parts ſhalbe placed vpon H, G, as hereat S. and from 
che points S.& I, ofrheditftances I,G,and G,S, ſhalbe made the arches,which curc 
through one another atthe point 4;by vyhich the line G. 4.being drawne, where 
che ſamecurreth rchelineH,1, atthe point 2, wilbel, 2; the face, or theſkirt ofthe 
Bulwarke. For to haue its flanke,the angle X V Imuſt be made of 40 degrees by the 
lineX V,paſling through the potnc 2,8 5, and cutting che Diagonall G, R;inthe 

Doint X,vvhich ſhalbe the center of cheBul warke through vvhich point X a para- 
Icll line,being drawne rothelineT Gas X X,and from the poinr2, drawing aper- 
pendicularline vponir, as Y 2,yc ſhall hauc all che cſſenriall parrs of this fortihica- 
tion,namely,thc ime I 2.ſhalbe the facc,2 Y the flanke: Y X the line of the gorge: 
Y T the curtaine;& Z Ithe hne of defeſe flanking, According to vvhich the angles 
G,E,C,A,&c. being placed,yc hauc che diſtance I. 2.and vpon the diſtance], X, 
one may make theplor of ſuch a fortification,vvhich was firſt built into a tenaille, 
as appeareth by the rwo Bulwarks I8&G,&nothing alcered inall this fortiication; 
burthe lines pf thercnailles2, H.5 placed vpon ST, T Y,&2Y,vvhich inallare 
burtalicle 6 chen the aboueſaid 2,H , & H,5. Now the Earth vvhich is taken 
from the fpacc I 5,H 2,Y,1{uthcienrro ſupply thar defte&t. The moate vvhich 
was made betorc,itit bc broad and deepe cnough ,ye may leaue it as it was with- 
2urt makeing any alterationin ir. And becaulſc that in ſuch places , noe falle- 
brayes cann be madc,but with greatexpence ; in regard they are made on the out- 
de of the ramparts:and theretore one muſt make on the other tide of the moare a 


good covert way according to our former plots,that your men mayegiue the bet- 


Aa 2 rect 


* 36 FORTIFICATION 


rcr reſiſtance to the aſſaillants. Morcover one maye{ as appeareth by the figure 


 8> from to H)make a good parapet,which ſhall run downe {looping abour ſome 


20,0r 24 foote thick, and betweene H & F ſome traverſes , riling one aboue an 
other,to lodge conveniently behinde chem your musketicrs, which maye giue fire 
vpon the patlage to the moate, yea,ye maye make theſe traverſes inſuch a manner 
chat they mayec caſcly plant two peeces of ordinance vpon them , that with them 
one maye beate vpon,and breake theEnnemies gallerie, when he ſhall ofter ro purr 
itinto the moate;as alſo to defend the breach, when the aſlaulcers ſhall arrempr any 
thing vpon one of the Bulwarks, which mayec be done nor onely with the ſaid pec- 
ces : bur alſo by the conrinuall ſhooting of the muſketriers lodgedin the faid tra- 
verſes, which would doe great ſpoile& could hardly be entred,becaulethe breach, 
having noe falſe bray ker rhe bulwarke(as there can be none here)would make ir 
more ynentrable,then if there were one. For the Earth of the rampart tumbling 
downc into the moate(which is deepe,would cauſe in my judgment the cntrance 
ro be more troubleſome, then if there were afalſe bray;ſeing an Ennemy ſhould be 
forced with grear difficulty, danger,and loſe of time,to damime and fill P che ſaid 


moate , whichis one of the chicfeſt obſervations ofanEnncmy belieged,to gaine 


rime,and to hinder and forſlow his Ennemics approches,wherevnto me thinkes 
one oughrmoſt diligently ro endeavour. _ 

If one nds this manner ofcurring off, good, which nevertheleſle ] vill leaue to 
the judgment of Capraines experienced intheart militaire : itis maniteſt,that this 
fortification witha zenaille will be changed bura very litle,by the addition ofBul- 
warks,and ſo of leſleexpence : for the Ramparts 5. H. 2. ought to be madelow,to 


_ theheigth required,and diminiſhed to the thickneſſe of20 or 24 toote: ſo that all 


maye be done withour any great loſſe,8& time. Bur if the moars be ſo deepe, that 


one cannotfromthe flanke 5 ſee ihe kargme of them, being dry,orclſc cannot dil- 


couver the {uperficies of the water (if there beauy ) and thar by rhe hindrance of 
rhe ſaid Earth,or parraper 5. H, 2. Itwercin vaineto fortifie ir, ſcing reaſon rc- 
quires,thatitſhould be ſlighred:otherwiſc I ſee noe caule,thatitought robe taken 
away. For to belecue,thatthe ſaid Earth might giue ſome advantage to the Be- 
liegers,thar being paſled over the moate , they might haue the berter acceſle ro 
lod cinthefaid place: the ſarne maye be ſaid alwell ofa falſe braye , whichnever- 
cheleſſe is approuedof the molt expert Capraines ; Iris norlikely, then, thatthe 
ſaid Earth can cauſe any dammage, which might caulc this co be left vadone, 


To fortifhe aQuadrilatera irregular in the forme 
= 3-O0fa trapeze, 


 Fegure. $6, 


Erthe Trapezoide ( Atortreſſe of vnequall tides) be AB CD, whereof the 
lides A Dare69rod, DC 45,CB 40,B A,46:and the angleB 108 degrees 
(and conſequently C. 109:10,D 71: 52,andA.70 : go,and that ye would 
fortifie the ſame into aquadrangle. 

To doe this,lettherc be deſcribed rwo Bulwarks vpon the angles B, C, the one 
being theangle ofthe Pexzagone,and the other C approching , all in proportio- 
ning the gorges, flanks,and taces according to the diſtance B C, ſaying by rule of 
three, 56,88 the Polygone interiour in the tables, giues the tace24, what will 40 rod 


giuc, the lideof the Polygone given B,C ? thelike doc with the Hanke,gorge and 


{ſecond 


«c- 
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ſecond flanke, according to which Dimenſions afterward the ſaid bulwatkes 
FGHIK,&LMNHE. are deſcribed. | 
Andasthe diſtance AD is two great , to deſcribe two Bul 


gles A,D, which my defend themſelues , becauſe this diſtance exceederh our 
O 


F 


warkes vpon the an- 


rules giuen hererofore,and the angles roo litle : ye ſhall make or ordaine two Bul- 
warkes,as1ſcenc inthis figure, ro wit , when asthe ſaid diſtance A Dis grear 
cnough,otherwiſe, ye muſt make but one Bulwarke,as we will ſhew you hereafter. 
Bur in this exemple, the flankes ofthe aboucſaid Bulwarks r. 2. 3- 4, ſhalbe made 
perpendicular lines vpon A D.and fo farre lengthned from the angles A D, thar 
there be meanes to detend the ſaid flapks 7. 2.3. 4: ſorthartindeed the two Bulwarks 
aboueſaid,are butin eftetas Demy-Bulwarks ; whereof their an ples 1.3. make 70, 
degrees,and are defended from one fide of the curtaine,as a Pextavoncis defen dcd, 


and from the other ſides,are the flanksofthe ſaid Curtaines 2.A & 4.D defended: 


ſo thatthe flanks 1.2.& 3.4. areallo ſufficient to defend the two lengths A.z. & 4.D. 
& foraſmuch as itis to be doubred, thatthe ncererone approches to the aboucſaid 
flanks of the ſaidangles A & D.thatthey wilbein'the moſt dangerto be ruined: Ir 
wilbe good,to draw back theſe flanks of the ſaid angles,attheleaſt ſome 400.foote, 
_ they mayenot be beaten downe with Canon; on the otherſide , ye mult take 
heedechartthe flankes 1. 2. & 3. 4, be notmade too great, nor too farte aſlunder 
from theſaidangles A.&D. that the lines of defence coming out of the curtaine bc 
made in the ſame ſort, as the defenſes of the Pentagonearc,as is {ecenc vpon the cur- 


_ taineB.C, Andasthediſtance A.D.is in this excmple bur 69 rod makeing there 


in 2 Bulwarks: it followech neceſlarily,thatthe diſtances 2 A: 4.D. alſo the flanks, 
and the faces ofthe ſaid Bulwarks be much more leſſe', then our former plate- 
formes,will beare:in ſuch ſort,thar the parts A 2 &4 P «cc butifr od,& the Hanks 
2.1,& 4 3, oncly ten rod; becauſe thar »«h<iwitethe line of defenſe cannot come 
outofthecurtaineF. G.as here from the point O , which of neceſſity mult be 
madeto defend the face K,z. Afterward the face z K. being made 1 2 rod, the flanks 
K.G.'and V,F, wilbeabout 7 rod,fromche fide C.D, ye ſhall draw a paralell ot 10 
rod,and the inſtrument being opened of 70 degrees , itmuſt bemoued ſo much, 
chatthe line of defenſe M. I. maye come alitle out ofthe curtaineE P : the 
flank P Q. being made c<quall ro E H. ye hane the demy Bulwark P.Q. MN. The 
likeis ro be done vpon the fide A.B,and fo this place wilbe fortifycd, according to 
ourintention,andinthe ſame manner,asthe figure 86 demonſtraterh:and though 
the Bulwarkes be very ſmall : notwithſtandin by this meanes the angles A,8&ÞD, 
wilbe well preſerued; and the one will defend LA other direAly. And when as the 
diſtances C.D.are bur 45 rod; one maye in ſome wiſe from the flanke defend the 
angle D. But whenrtheflanke isnoe more then 62, rod,onc oughtrather to make 
the demy Bulvwvarke P.Q. M.N,havingthe flanke N M.10 rod,which is more capa- 
ble ro defend N.D. then is E.H,yet with this cavear,that thediſtance N D benor 
roolitle: for then by reaſon of che thicknefle of the paraper, itwill be impoſſible 
rodiſcouver ND. it the demy-Bulwarke P Q, M.N. benot made lower thenthe 
curtaine C. D.and inſo doing ſuchan inconvenicncy maye be prevented : the 
like is robe vnderſtood of the Bulwarks placed vpon the curtaine A.D. 


An other way. 


The 19. Plate,and 88. Figure. 


| N Owin ſuch atortification, which hath but one fim ple defenſe, the angles of 


the cenaille maye lightly be taken in, becauſe thatin the igure 86 N M.& N. 
| #4 D.arc 


BE SHE FORIIFICATION 
D.-are ſoſhore : Itwcere berrer in my opinion , ro fortihe the ſaid figure in this 
forme following. | 

Ler there be made vponthe longeſt lide the Bulwarke 1,2,3,4,5,6, proportioned 
according to the wk A.6.thehalteof A.D, and of the nature of the Dodecagove, 
whereof theguller ( which is thediſtance from the one flanke to the other) ma- 
kerth 27.71.and the capiralllinedrawnefromrheangle thereof through its center 
perpendicular ypon the ſaidline from flank to flanke,called extended,makerh 28. 
59- as appeareth by the table here ro fore many times repeared, which is the cauſe 
of the obliquirie of che flanks vpon the ſaid curtaine, AD, tor {eing that che Dode- 
cagone hath the angle in the circumference of 150 degrees , the flanks will tall per- 
pendicularly ypon the fides,and conſequently the ſame flanks will make vpon the 
ſaid curtaine A,D,an angle ofthe halfe of the angle ofa Dodecagone , which is 150 
degrees,makeing for cuery angle of the flanke 75 degrees , andas much will the 
angles Arz,&45, Dmake. The reſt ofthe Bulwarke in noc wiſe changes the 
proportion. To knoyv then the Capirallline 6,3. you ſhall fay by the rule of pro- 
portion : Itchecurtaine intcriour and cxteriour, vvhicharc here alike contay- 
ning 70 rod, inarighr curtaine giving 28. 59, rod, for the capitall line extended, 
vyhar vvil 34: rod, the length A.s. giuc?that vyhichic vvill bring forth;to vvith 14. 
9,is the capitall line,6,z,for the face ye ſhall ſay:if7o the ſide of the Polygone interiour 
or cxteriour in a right curtaine(whichare equall )giuerh for the face 24,what vvil 
the {ide of thePolygone A.s.34: rod,giue?ye ſhall haue for rhe face 11,83 rod, which 
being placedfrom zto 4, & from ; to 2 ( tirſt theangles 6.3.4.8 6. z 2. being made 
of 45 degrees, becaule the vviiole angle 2.3.4 makes 9o degrees by Hypothelis)ye 
ſhall ſect che tranſporter vp6 15 degrees,and ſhall make the lines 1.28 4.5 of ſuch an 
inclinatio,thatſhallfermethe flanks,according to the proportion required,and by 
the ſame meanes ſhall be knowne he gullet 1. 5, Which may be found likewiſe by 
the former rule of proportion,in ſaying:if 70 giuerh 1325 {thc halte of 27.71)vvhar 
vvill 34;rod giue for A.6? that vvhich this rule vvill produce ſhalbe for r. 6. or 6. 5. 
Afecr the ſamemanner mult ye make vp cheBulyvarks,E,I,G,H,I,&S,T,V,W,X. 
deſſignedin the mid(t ofthe lides A,K,& R,P,according to their lengrch. Bur be- 
fore they arelayd our, the tyvo ſides A B,8& C,D,oughttobe lengthened fo farre, 
chat one maye make theangles B,K,L & C,R,P,ot 75 degrces, aud tharttheline of 
defenſe O,K. rermineth in the curtainc M. O. and to knovv the length of the fa- 
ces and flanks,the face ſhalbe made doublc in{the fanke, which is done it ye place 
vpon the perpendicular ON , the halic otthelincot Detente O K.astrom O to 
N. and from che point K,rhe privic rightline N K, beingdrawae,cutting through 
che line C,B, at M, yeſhall dravy theline M,L, paralell co N, O, or perpendicular 
vpon C,B, and ſothe flanke L,M, vvilbe the halfe of the face L, K, And rhus vve 
hauec finiſhed the fortification of the abouclaid Ozadrilatere irregular , vvhichin 
my opinion isa berrer fortification , then the precedent figure 86, becaule theſe 
Bulvvarksare more capable to detendrhe angles A, D, K, R, andthe flanks ofthe 
ſaid Bulyyarks being dravvne ob{zquely,as they archere, cannotbe made in roright 
angles: inſuch ſort, that they are the better ableto reliſt againlt the force, vvhich 
maye be y{cd againſt cthem,and yer makea good defen!c. as the figure 88 plainely 


_ demonſtrates. 


An 
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An other way to make the fortification of ſuch a 
place regular. 


The1g. Plateand $9. Figure. 


Irſt of all vve yvildeſcribe the "—_— EF. GH, afterſucha mannet that the 
lineEFis paralell co A. D. & ofthe gmmn_—_ of the polipone cxteriour ; inthe 
follovving cable of lengths: dravving the paralell E,F, j4 ,that its diſtance A, D, 
be equal] ro the diſtance of the Polygons,aſvyelinteriour as cxteriour,to the intenr, 
that theſideof the 2uadrilatere A, D, may ſerue for the curtaine, Then the angles 
I,F,E,& I,E,F,being made 15 degrees ( boca theangle interiour flanking is of 
I5 degreesinthe ſquare ) yeſhalrake vpona ſcale 5. equall parts & place them 
vponthelineF,E,and fourc of che ſame parts vpon theline F,L from the extremity 
(orvemoſt end ) vvhereof and with the ſaid diſtances ye ſhall make twoarches, 
chat ſhall curtchrough one an orherar X, drawing from thence aline to F, cutting 
chroughthe line,I E,atG. then E,G, wilbe the face of the Bulwarke , which will 
haue thelike proportion to the curtaine,as 4 to 5.Bur wee will hete afterin all che 
kinds of Polygones,ordaine the curraine to the face in proportion as 3 to 2.that 1s 
ſeſquilatera, finding ir beſt,as we haue faid before. Afterwards,to haue your flanks 
ye muſt make two perpendicular lines GN. and H K,vpon the ide A. D.inſuch 
manner,thar the lines GN andHK,ſhalbethe flanks, andNKthe currtaine, which is 
part of the fide A D. Thelike ye ſhall doe with the three other ſides,and (o by this 


meanes this fortification wilbe made regular , and rojalf his will notcoſt much 
Ia1 


more, then the former irregular fortification aÞ-«clald, the benefit whereof ſur- 
paſterh the others by farre: 10 chac iu 1ich like accidents , Iam of the opinion,that 
ſuch places oughtro be made regular,in caſe thattime, andthe ſituation wilper- 


mit it : As for the moates,ramparts,andparapets » they muſt be madeas wee 
haueraughtin the places of regular fortifications. 


The fortification of a Pentagone irregular. 
| Theig. Plate and 90.91 Figures. 
T; Er the Pentagone irregular be A,B, C,D, E, which one would haue fortified in 


ſuch ſort,that che Bulwarks come againero theangles of the propounded h1- 
gure ; Todoethis,ye ſhall firſt meaſurethe outſides, and the angles , which I 


' ſuppoſeyeſhall finde ro beas they ſtand herevnderneath. 


rod degrees 
AB 57 A 
BC 50. B' 1356 
- CD 46 CG: 
| DE $56: D 9% 
E. aa 
549- 


Andſeing theangle A, islefſer then go degrees, reaſon requireth thar the faid 
angle be not fortified; becauſe it would makean angle flanked, leflerthen 6»de- 
erces,and flanking greaterthen 150 degrees,againſt our former maximes , accor- 


ding 


$ FORTIFICATION 


ding to which ye ſhall make of the ſame angle A. an angle of the bulwarke,ma- 

keing the angle of the Polygone F. ſo thatthe rightlines FG,and F I,come to cutr 

chrough the lines lengthned BC, DE, in the points G and]. Vpon theangles 

whereof, and according tothe proportion of the ſides ſhalbe deſcribed rhe Bul- 
warks,takeing heede , tharthe angle of the Polygone ſhow what forme ofa Bul- 

warke one mult built vpon, to wit,a Duadrate , a Pentagonall ot an exagonalt, pro- 
portioning out the parts of ſuch a Bulwarke , according to thelcaſt fideofthe 
rwo,and then the figure wilbe deſcribed,according to thispreſent forme : And 
ſcing the ſide DE ( becaulſcit hath benlengrhned ) is longer, then the propor- 
tion can beare of our regular figurs precedent: It wilbe neceſlary , that betweene 
the ewoBulwarks D & E,a Ravelin be made, whichis a looſe peece,that maye be 
defended atleaſt yviſe from the flanks of the aboucſaid tvvo Bulvyarks:according 
co vyhich flank, the angle of the Ravelineſhalbe made a liclemorc open,or cloſer 
as the curtaine is cither longe,or ſhort. The faces vyhereof ſhalbe made of 18 
or2orod,ſome times alitle leſſer, as the place and ſituation of the ground requi- 
reth. Andtogiue you to vnderſtand more clearcly my intention touching the 
fortification of places irregular, vvhercofthe anglesare noc leſle then go degrees, 
which is theangle of a @»adrare,and thar the fides doc not diftermuch fromrhoſe 
places vyhich are regular:Irmuſt be proportioned thus: Suppoſe that onegiuerh 
metheangleC ro be fortified , = vyhich the magnitude is 111 degrees, vvhich 
comesneere theangle ofa Pentagone,according to vvhich 1 takethe \horreſt line 
ofthervvoBC;&C,D, makeing therevvith the angle B,C,D,vvhichis C.D. 
contayning 46 rod, wewilſecke out theninthe table of the lengths of our regular 
fortifications, the dimenſions of aPextagone,and will fay by therule of proportion, 
ifa Polygone 56,dd pgiuceche face 24,yvyhatvvillthen ——_ of 46 rod giue?ye 
ſhall haue torthe face I9.41 rod, I iclke re ſhall hauefor : flanke,and 6 4 the 
Gorge,where by ye {hal findethe ſaidBulvvarkeU.as allo all the other parts of this 
fortreſle Pentagonall : holding this for an infallible rule,thar the gles ofthe Poly- 

one,which you would fortitie oughrtto beat the leaſt righr,and 1M caſe there beany 
anglethat hath aleſle opening,then theright,ye muſt make thereofthe angle ofa 
Bulwarke or clſe dravvealine(it you cannotletſen the place)vvhich vvill forme an 
angle competer to builde aBulwarke vpon,as appeareth by the 9o figure in the an- 
gle A.Which line you muſt ſo huſband, that if ir be poſſible it maye be made equall 
co that, vvhich( hall come ro cutr through it, thatſo yee maye haucanevv angle, 
vyherevpon ye maye makelikevviſe an other Bulvvarke, cuen as the ſaid figure 
F,G,C,D,I, demonſtrateth , anditche lines exccede by much the length oft the 
Polygones interiour,then ye ſhall rake them fortides of the Polygones exteriour , in 
rracing out the aid tortreſles vvithin them , &thataccording to the kinde of 
cuery angle F, G, C,D,I, andin ſo doing your Pentagone vvilbe fortified. 


An other way. 
The I9 Plate > 91 Fignre. 


E-rthe Pextagovebe A,B,C, D, F, vvhich you deſirc to fortite atter an other 
manner then abonec:for the cftecting ot this,yc { hall prepare the angles ofthe 
Bulvvarks,according totheſculc ofthe tigure, that you vvoull haue forutcd,luch 
as betore ye have traced our, all {cparatcd one from an other , as they arc marked 


outinthet1 Plarc by the numbres 97,908,99,1c5, 1o1, vyvhich angles {halbeplacel 
| YPon 
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onthe angles of re figurero be fortined , obſerving wel by what meanes the 
aid place mayc be beſt made vp&wirthrhelealt expentes, according to our former 
Waxtmes,and to that end, if ir be ſoc that the place be girtabour with a wall or 
wampart,and thar ye would makeas much vic of it, as poſlible might bee for the 
Jving of charges the which(chough ye help yourſelf with the old fortification)is 
dwaics grear enough, ar che leaſt ye mult labour, that the ſides of the Pextagone 
xe accommodared betweene thc two Bulwarks, to ſerucas a curtaine, as we hauc 
Jone in the figure 91. where wee haueplacedin theangle A ( which is leſſerhen 
» degrees) theangle of a Pexragone,or elſe the Bulwarke of a Pentagone,thatmaye 
x removed ſolong till ye ſhall fnderhe buylinefle,and the diſpoltition of the place 
equired drawing tromthe center ot the ſaid Bulwarke F, two lines , as F, G,&F,I, 
zrving for curtaines , and meeting with the other rwo ſides of the Penragone 
engrchned inthe poinrs G,& I. Vpon whichangles G,C,D,L,ye ſhall forme after 
xpr former rule (, to wit,according to the angles and rhe ſlides ) the Bulwarkes 
7on them,andit yefinde,tharthe fidesarc lomewhar longer, then our precedent 
wicsapproue of, iathe midl(t chercot we will caſt vpa good Ravclinc as wee haue 
lonc here betweene the two Bulwarkes D & H, and take this tora gcnerall rule, 
wryour Bulwarks ought not ro be any turcher aſlunder then ſome 6orod , or 
hercabours,to wit,thatthe line of defenſe fichanz , be of this length or neere vpon 
t. Ifitbe ſo, itwouldnotbe ncedetull otherwiſe ro make a Raveling, bur when 
zsthe ſaid line cxccedeth by much the ſaid meaſure, then is it wholly neceſlaric, 
har the ſaid Rayelinc be placed in the midſt, berweene the rwo Bulwarkesabouec- 
ud,coſupply thereby the detect of the ſaid line, & the better to blinde the flanks 

hich by chat greac diſtance would lye very open. | | 


An oiler WAaY- 
The 10, Plate &> 92, Figure. . 


[* the place pernurs to alterthe angles alicle , chenrhe tortifcation wilbe the 
berter,as 15 feencmrhe Peztagone A, B, C, D, E, which ische ſame with the for- 
ner, whcrethe angles of the Bulwarks are changed, and ſome taces ofthem vne- 
juall,and fo by this ineanes the Bulwarks will not be too tarre diſtant one from an 
other,as this prefent figure 92 demonſtraterh. But inſuchacaſcye are conſtrai- 
ned thatthe curtaines comes or runns a lictle out ot the tides of the Pentagone ,and 
ſamcrimes cuts rhrough chem,as the ſame figure ſThewerh, and ſeing irtwerc hard 
corracc outthus figure ſo withour ſome direction,yec ſhall make vic ( as vve haue- 
fd betorcin the 19 Plate ) of Bulwarks curt out in paltboord , markedin the 21 
Place, according to the ſpace ofthe angle , vvhichye vvould tortifie as vve haue 
dpnchcere ; for the anvlc A being 72 degrees, yeſhall make victhereof, then 
camining to B, and finding it co be the angle of an Exagone z I cake the Bulvyarke 
dfthe Exagonc,and place irar B, curningand removing ir lo long,till the line otthe 
egaille comes to cutt through the line A B, as here at O. makeing A, O,and O,F, 
equall,that the defente maye be made thereby alike : tor l am of the opinion, thar 
gc cvvo taces,flanks,and lincs of detenſe ought robe cquall among rthemſclues, 
Wcaulc they muſt neceflarily detend cach otheralike : ſeingthedetenſe cannor 
 vncquall vvithout diminiſhing the force of the oneor of the other, vvherevnro 
| gg cake ſpeciallhecde,as muchas polltbly may be,to hinder ſuchan irregula- 
; 


c,thatrhe onereccive noe preiudicc by the other , and ſorthe faces F,H,and 
os B b | *, 72 3a 
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ding to which ye ſhall make ofthe ſame angle A. an angle of the bulwarke,1 
keing the angle of the Polygone F. ſo thatthe rightlines FG,and F I, come toc. 
through che lines lengthned BC, DE, in the points G and]. Vpontheang 
whereof, and according to the proportion of the ſides ſhalbe deſcribed the B.. 
warks,takcing heede., thatthe angle of the Polygone ſhow what forme ofa B. 
warke one mult built vpon, to wit,a 2uadrate, a Pentagonall or an exagonal!, pr. 
* EIT E. Ina 6 the parts of ſuch a Bulwarke , according to thelcaſt fideotr. 
two,and thenthe figure wilbe deſcribed,according to this preſent forme : An 
ſcing the fide DE ( becauſcit hath benlengrhned ) is longer, then the propo,; 
tion can beare of our regular figurs precedent: It wilbe neceſlary ,that betweer 
the ewoBulwarks D & E,a Ravelin be made, whichisa looſe pecce,that mayet 
defended atleaſt yviſe from the flanks of the abouecſaid tvvo Bulvyarks:accordin 
to vyhich flank,the angle of the Ravelineſhalbe madea lirlemore open,or cloſſe 
as the curtaine is either longe,or ſhort. The faces vyhereof ſhalbe made of 1. 
or20rod,ſome-times alitle leſſer, as the place and ſituation ofthe groundrequi 
reth. Androgiue you to vnderſtand more clearcly my intention touching thi 
fortification of places irregular, vvhercof the anglesare noc leſle then 90 degrees 
which is theangle of a 2#adrare,and thar the fides doc not difter much fromthol 
places vyhich are regular:Itmuſt be proportioned thus: Suppoſe thar one giuetk 
metheangleC to be fortified , of vyhich the magnitude is 111 degrees, vvhich 
comesneere the angle ofa Pernragone,according to vvhich 1 rake the ſhorteſt line 
ofthetvvoBC;&C,D, makeing therevvith theangle B, C,D,vvhichis C.D 
contayning 46 rod, wewilſecke out thenin the table of the lengrhs of our regula: 
fortifications, the dimenſions of aPentagone,and willfay by therule of proportior 
ifa Polygone 56,dd giucecheface 24,vvhatvvill then aol one of 46 rod giue?y, 
ſhall haue tor the face I9.41rod, LI icikeye {hall hauefor {4 flanke,and 5 ok th 
Gorge,where by ye {hal findethe faidBulyvarkeC.as allo all the other parts of thi: 
fortreſle Pentagonall : holdihg this for an infallible rule,thar the an ples of the Poly 
gone,which you would fortitie oughtto beat theleaſt righr,andin caſe there bean 
anglethat hathaleſle opening,then theright,ye muſt make thereofthe angle of; 
Bulwarke orclſe dravvcaline(ityou cannorleſſen the place)vvhich vvill forme ar 
angle competer to builde aBulwarke vpon,as appeareth by the 9o figure in the an. 
gle A.Which line you muſt ſo huſband,thar if irbe poſlible it maye be made equal; 
_ tothat,vvhich(hallcome ro cutr through it, thatſo yee maye haucanevv angle. 
vyherevpon ye maye makelikevvilc an other Bulvvarke, cuen as the ſaid figure 
F,G,C,D,I, demonſtrateth , anditthe lines exceede by much the length of the 
Polygones interiour, then yel hall rake them foriides of the Polygones exteriour, in 
tracing out the laid tortreſles vvithin them , & tharaccording to the kinde of 
cuery angle F, G, C,D,I, andin ſo doing your Perragone vvilbe fortified. 


2 An other way. 
Therty Plate &> 91 Figure. 


Ecthe Pertagove be A,B,C, D, F, vvhich you delirc t:» fortibe atter an other 
manner then abouc:tor the cftecting of this, ye { hall prepare the angles ofthe 
Bulvvarks,according tothe {cle ofthe hgure,that you vvoul hauec tortihed, ſuch 
as betore ye haue traced out,all ſeparated one from another , as they are marked 
outinthe:1 Plarc by thenumbres 95,98,99,1c5, to1, vyhich anolesfhalbe placel 
vpol 
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vpon the angles of ce figure to be fortined , obſerving wel by what meanes the 
{id place mayc be beſt made vp&with theleaſt expenſes,according to our former 
Ataximes,and to that end, if ir be {oc that the place be girtabour with a wall or 
arampart,and thar ye would makeas much vie of it, as poſlible might bee forthe 
faving of chargesthe which(rhough ye help your ſelf with the old fortification)is 
alwaics grear enough, at the leaſt ye mult labour, that the tides of the Pentagone 
bcaccommodared betweene the rwo Bulwarks, to ſerueas a curtaine, as we hauc 
done in the figure 91. where wee haue placed in theangle A ( which is leſſerhen 
92 degrees) theangle of a Penrazone,or elle the Bulwarke of a Pentagone,chatmaye 
be removedſo long till ye ſhall fnderhe buylinetle,and the diſpotition of the place 
required drawing trom the center ofthe ſaid Bulwarke F, rwo lines , as F, G,&F,1, 
ſcrving for curtaines , and meeting with the other rwo ſides of the Pentagone 
lengrhned inthe poinrs G,& I. Vpon whichangles G,C,D,I, ye ſhall forme after 
our formerrnle ( to wit,according to che angles and rhe lides ) the Bulwarkes 
vpon them,andit ycfinde,thatthe tides arc lomewhar longer, then our precedent 
rulesapproue of, iathemidlt chercot we will calt vpa good Ravelincas wee have 
donc here betweene the two Bulwarkes D 8& H, and take this tora generall rule, 
tharyour Bulwarks ought not to be any turther aſlunder then ſome 60rod, or 
thercaboutrs,to wit,thatthe line of defenſe fichanr , be of this length or neerc vpon 
ir. Ititbe ſo, it wouldnotbe ncedetull orherwiſe ro make a Raveling, bur when 
as the ſaid line cxecedeth by much the ſaid meaſure, then is it wholly neceſlarie, 
charthe ſaid Rayclinc beplaced inthe midſt, berwcene the two Bulwarkesabouec- 
ſad,ro ſupply thereby the detect of the ſaid line, & the berrer to blinde the flanks 
v-hich by that greardiſtance would lyc very open. 


Anoclier Way- 


The 20, Plate &> 92, Fienre. X 


I F the place pernurs roalterthe angles alicle , chenrhe tortihcation wilbe the 
berter,as i5 fecnc m the Pertagone A, B, C, D, E, which isthe ſame with the for- 
mer,whcrerthe angles of the Bs ty arechanged, and ſome taces of them vne- 
quall,and to by this meanes the Bulwarks will not be too tarrediſtant one from an 
other,as this preſent figure 92 demonſtrarerh. Butinſuchacaſcye are conſtrai- 
nedthatthe curtaines comes or runns a litle out otthe tides of the Penragore, and 
ſomerimes cuts rhrough them,as the fame hgure ſhewerh, and ſcingir were hard 
rotracc vutthus hgureſo withour ſome direCtion,ye ſhall make vic ( as vve haue: 
ſaid betorcin the 19 Plate ) of Bulwarks curt outin paltboord , markedin the 21 
Plate, according to the ſpacc ofthcangle , vvhichye vvould fortifie as vve haue 
doncheere ; for theanglc A being 72 degrees, yeſhall make victhereof, then 
comining to B, and finding it co be the angle of an Exagore ; Irake the Bulvyarke 
ofthe Exagonc,and placcirar B, turning andremoving ir lo long, till the linc otthe 
zenaille comes to cutt through the line AB, as here at O. makeing A, O,and O,F, 
cquall,that the defente maye be made thereby alike : tor I am of the opinion, thar 


 theevvo faces,flanks,and lincs of detenſe ought robe cquall among themſclues, 


becauſe they muſt ncceſlurily detend cachotheralike': ſeing the detenſe cannot 
be vncquall vvithout diminiſhing the torce of the one or of the other, vvherevnro 
ye muſt rake fpeciallhecede,as muchas pollibly may be,rto hinder ſuch an irregula- 


1tic,thatche onereccive noe preiudice by the other , and ſothe faces F,H, and 
| B b AL. 
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AL. wilbe cquall , but FH,wilbe vnequall with FG. the tecond tace of rhe bul- 
warke H,F,G,andyerlo ,. that the faid inequality cauſerh noe great hindrance ro 
its forme,and force. For firſt the face H, F, cannot be madenoc longer;in regard 
ot thediftance A,F,which maye not be much augmented , vnlcile rhe Curtaine 
M,N,comes much out ofthe line B,C. Allo theline A,F,cannot beaugmenied 
vnlcſle conſequently rhe line, or diſtance F,C, be not more and more augmented 
{o thatalwaies rhe fame difficultie remaines,to wit,thatthe Bulwarks F, & I. wilbe 
of agreaterdiſtancerhentheBulwarksF,& A,and thus the diſtances dittering,will 
makeallo diftering faces,curraines,and flanks : for according as the ſpace is great 
berweene F, I. ſoye muſt haue more men to detend it,then if the place were lefler. 
Now ſcing this defenſe cannot be made more commodionlly,then from the faces 
of the Bulwarks : Iris moſt certaine that the faces ought ro be augmented more 
then the tormer ; Yer nevertheleflſe without pafling the limirsof the tormer 
plors in our regular fortification,vyhich haue their faces abour 24 rod,ſome more 
{omeleſle : burifthey bemuch longer,thenthe lines of defenſe vvilbe of ſucha 
large extent,thatir vvilbe almoſt impoſſibleto make any vie and protite of them. 
For vvhich reaſon I hane thought ficting ro make the augmentation of rhe taccs 
F,G.& KI, according rothediſtance F,I, remayning notwithſtanding within the 
bounds of regular fortification; and within the compaſle of the: maximes groun. 
ded thereypon, vvritten before. And ye muſt note beſides,thar the interiour an- 
gle flanking F,A,L,or A,F,H,muſt never be leſle then 15 degrees: and obſcruec allo, 
charrhe more open thisangleis,the more cloſſer the angle of the zenarlle veilbe, 
and conſequently the better, Burye ought on the other {ide to rake heede, thar 
the angle F, A,L, being large and open;the line A,F.be not lenghtned to farr from 
the bodic of the figure to be fortified : ſothar herein ye mult vie diſcretion re- 
quilitein ſuch acaſe , and ſo accommodare the ſaid bulvvarks curt ourin paſt- 
boord thar the ſaid anglcs be tolerable, andthaton the other tide the curraines be 
not too farre diſtant from the lides ofthe Polyzoneas B.C.8& C.D, andas this figure 
repreſents it to your cyc., | 


Yet an other way. 
The 20, Plate & 93.Fignre. 


Fyou are deſirous that the flanks of che Bulvvarks B , & C, fall vpon the ſide of 
the Polygone B,C, ſo that the part G, H,maye ſerue foracurtaine ; you muſt doe 
as follovveth , theangle B, A,F,is made of 15 degrees, becauſe thatin makeing it 
' greater,che linc F A vvould runne too farre fromthe place A,B,C,D,E:the ye ſhall 
makethelincparalelF,G, diſtant from the line B,C, as farre as the Polygone exteri- 
onr is diſtant fromthe Polygone interiour,in the Pextagone ; becauſe thatthean- 
gle G,oughtro be Pentagonall,and ifche line F,G, is ſhorter, then the Polygone exte- 
riourin ourtable of lengths ; ye ſhall inde outa proportionable diſtance, in fay- 
ng : It the ſide of the Polygore cxteriour 8125, giuethdiſtanceto the Polygones 1677 
vvhat diſtance vvill F G, giue,that vyhich chis rule wil produce ſhalbe fu diſtance 
of the PRO B,C,8 F,G, andfo conſequently the paralell F, G , being made, 
fromthardiſtance ye haue the thing required , and betore ye beginne vvith the 
Bulvvarks,itis your beſt vvay to make the lines G H, HI,8& I A,and asthe line B, 
C. hath ſerucd fora curtaine,theline C ,D, maycſerue forthe moſt part thereto, 
ſeingtharttheline G H,is not ordinarily paralell co the f1de of the Polreone irregu- 
| | br, 
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Jar, C,D, butthe 1de E,D, maye be accommodated as before ; ſo that one part 
ofitvvill ſeruc fora curtaine to thetwo Bulwarks; which ſhalbe made in the an oles 
I. & H. fo thatiftheangle D,had not ben fo ſharpe,and that cheline G, H, might 
hauc bene paralellcoE, D, it is evident, that one could haue made vic of C, D, 
for the curraine of the tyyvo Bulvvarks, G & H. Orelſeifthe line F, G,mighe 
haue bene ſomevvhar augmented,the curtaine would haue falne much neerer to 
C.D. : Bur {cing in this exemple jt could be noe longer,of neceſhity the faid cur- 
raine mult fall vvithin che inſide of the figure Pextagonall irregular. Then having 

dravvne theſe yourlinesA,F,G,H,I A all circumſpeCtion requiſite, to yvit,thar 
che angle flanking interiour be atthe leaſt r 5. degrees:ye ſhall draw out ypon them 
the Bulwarks, flanks,and curtaines,in ſuch Fade. che faces & flanks of the Bul- 
warks, vvhichare vpon the one ſide of the Polygone, bealike amonge themſclues, 
as thoſe vvhich arc noted in the 92. Figure, & according ro our former rules giuen 
in our regular fortifications. 


A way how to fortifie a right Curtaine. 
The 20, Plate & 94. Figure. 


I Firbeneedefull co fortifie aright Curtaine , vvhereofthe angles of the Bul- 
warks are right,ye muſt doe as followeth. Letthere be taken 70 rod, wanting 
6{cconds ( thatis 69. 64. rod ) and putt vpon the ſaid curtaine A, E, as 
many times asthe ſaid curtaine willbeare 1t, asappeareth here by the 
points A, B, C,D, E , from vvhich points ſhall riſe +>. privic perpendi- 
culars AF,B G, C H, D: I,. & F K wheCapitalsof 28, 97.rod,and on 
each itde of the ſaid points AD, C,U,E, ſhalbeplaced 16,97. rod, as from A,roL. 
andat M, rayſfing the perpendiculars L,N,and M, O, 12 rod,the flanks 6,1 i: then 
the lines N F,and F O,being drawne,vvhich vvill make the faces of the Bulwarks, 

c ſhall haue that which is neceſlarie for the deſcriprion of ſuch a Bulwarke, where- 
of the faccis 24, rod,the flanke 12. the line of defenſe fichant 60,37,and theline of 
thegorgeL,A,16.97,rod. The moate mayc be made broader,ſcingthatthean- 

le of the Tenaille Z hindreth,that the angle of the flanke T, cannor diſcover the 
angleflanked F : butif the expence vverenot toomuch ( which hapneth vyhen 
one makes the moatec very deepe ) one mightto that end cur the part X,Y,Z,and 
ſo this inconveniencie vvould be remedied. For I finde that ſuch Bulwarks are 
farre better,then thoſe that are made vpon anangle ; becaule the gorge is very 
| large; the flank, the face,and the curtaine ofa competent meaſure,and according _ 
to our former rules,to wit,the line of Defenſe fichanrt is 60 rod,or thereabours,the 
Curtaine 36,the flank 12,the face 24,and the gorge wel nigh 17,rod,whichis much 
berrer,and larger,then in the Bulwarks,thatare made vpon ſome Inge: So that 
ſuch Bulwarks ought to be preferred before the others, were it not for ſome other 
reaſon, which makes one change his minde,as for to haue more place, or otherwiſe, 
Novy touching the diſtance of Bulwarks, ora Polyzone interiour mentioned of 70 
rod vvanting 6 {econds,theſe's ſecondsare of noe great moment : neverthelcſle 
one muſt oblerue the dimenſion as neere as poſlible maye be : Otherwiſe one 
might ſay,thar the face being 24 , the curtaine 36 ,the flank 12, rod,and the angle 
flanted right,thart then the Capitallwilbe wel nigh 29,the gorge 17,the defenſe flanking 
41. the line of the Poligone interiour, or exteriour 70. rod, the tormed-flanked is 35 


_ degrees,and 16 minutes, | 
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How to fartifie a Hexagone 1rregular. 


The 21. Plate, 95,96. Fignre. 


L Ex rhe figure Hexagonal to be fortified,be A, B, C,D,E, F,vvhereof che length 
— of cuery fide makcth as many rod,as they are marked our, to vvit AB. 70: Þ C. 


| 132: CD,v14 :. DE. $8 : EF,zx24:&F A,i76rod. To docthis , yc mult take 


notice of the angles thereof,and as their greatneſſeis ye ſhall order the angles of 
the Bulyvarks,according to their formes. And foras much as rhe angles AST, 
are but 108, & 110% degrees,vvhich are the angles ofa Pertagore , itvvilbe good to 
make there the angles of demy -bulyvarks,to hauc the angles more open, andrhe 
_—_ of the enallle takes cloſſer,and conſequently better. Vpon the curtaine 
F A,ſhalbe placed tyvo Bulwarks G & H, of a competent greatneſle ro the cur- 
taines, proportioning ourthe Capitall lines,the gorges,flanks and faces,according to 
the greatneſle of the, 8& as we haue ſaid beforc in faying-It 70,(which is chediſtace 
of each angle,orthe center of the Bulvvarks,giues for the Capirall line 28,9-.what 
will che diſtances of the centers of the bulvvarks giue ? thar vvhichchis rule will 
produce vvilbe the Capital line,and in the like manner ſhall ye finde the line of the 
gorge, the flank,and the face of the Bulyvarks H,8&,G, the Bulwarke I ſhalbe made 
inthe midſt of the curtaine M, N. or in the midſt of the line E, F ,and toraſmuch 
as the angle E,is of112, degrees, vvhich comes necre vpon the angle of a Pentagoire 
yeſhalbe yponthe foreſaid angleE deſcribe the angle ofa Pertagore, and ſeing thar 
the line E, Dmakes'80 rod , vve vvill make the angles flanking intceriour otthe 
forme ofa Pentagone,to the end,tha the ſkirts E,L. and D, O. bc cquall,as we hauc 
ſaid before:for ſeing the Enncmies force betvvecne E & D is equal! , reaton requi- 
reth that the defenſe thereof be likewiſe made cquall , thartby this mcancs, ye 
mayetakeaway all occaſion from an Ennemie to attempr any further place the 
moſt adyantagious for him, Now in regard that the diſtance D. C. excecdeth the 
meaſure, vyhich wee hauec ſpoken of before,to wit,of 114; rod, it vvilbeneceſlarry 
to makethe Raveline K, berweenethe ſaid angles D, & C, to ſupply the defect of 
the defenſe:the like maye be made berweene C,B,and the angles of the Bulwarks, 
and B,thejreſt ſhall be made according to their formes & she faces, flanks and Cur- 
tainesin that forme,as vycchaue ſaid abouc, cucn as this tgure Hexagonall gg. dc- 
monſtraterh, 


The 96. Figure. 


H Ereinitis requiſite tonote, thatvyhen oncis bound co fortifie preciſely the 
angles of the figure,cither interiourly, or exteriourly, ye meere many times 
vvith difficulties : ro vvit,hereare ſome angles or ſides too (mall, and others roo 
great ; in ſomuch, that this irregularitie maye cauſe many great dete&ts, Which 
maye greatly be remedied,vvhen ye maye hauc libertie, ro change alitle the an- 
gles ofthe figure,cuen as wee haue done in this 96. figure,in ſuch torr , rhar the 
angleE, being but 112. degrees, whichis the angle of a Pentagone,makes the angle 
of the bulwarkS,E,T too much pointed,as when ye would make iton the inſide of 
theanglcE. Therefore,ſee that ye make the face E,S,vpothe (ide E D, that by this 
meanes,yemaye haue the angle S,E,T , broaderand more open,drawing the line 
E Ofſo,thatirt be equallto ED, andthattheanglc O, E,D, be 2odegrces , forhar 
the curtaine Q. P. comes nor too fatre into the figure, and rhart theline of defenſe 
E R,mayecomea part of it our thereof,ifitbe poſlible, as here to R: tor the more 
the ſaid line commeth out of the curtaine,it is ſo much the better , which is, when 
theangle O,E,D,is broad andopen, But this excmple if this had bene obterved 
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cncBulwarkeL,had beneagreatdiſtance from the curtaineC,D,and would haue 
madcit much longerthen irisatthis preſene ; Then ypon the point O; ſhalbe 
made the{ccond tace ofthe Bulwarke, W, O, V, & ſo madethat O, W,andO,V, 
and ES,arc of an equall greatnes,&rthat che lineD,X,be drawne in ſuch a manner, 
chattheangle Y,£,5, becapable to recciue the Bulwark of an Exagore, and forthe 
bercer attayning to ſuch a ſtructure,ye ſhall make firſt ypon the line C,B,the flanke 
noted by 4,5, and the faceZ, 5, tothe end that C B maye ſeruefor a curraine, 
and fo fitted, thatit maye almoſt be equall co the curtaine D.C. Then vpon CB, 
ye ſhall make the Bulwarke I, according to the greatneſle of 4, B. anſwerable 
rothc Bulwarks G.H. andſcing theangles A & Bareſharpe : ye ſhallmake 


theſe rwo Demy-Bulwarks, according to our method mentionedin the 18 Plate 
and ſo ye haue finiſhed che thing required. 


| | Note. 


S we haue fortified this figure on theinlide + ſoye mayedoethelike onthe 

outlide in caſc the ground will afford it, but we ſuppoſe here, that ir would be 
neceſlaire to makeitin ſuchaſorr : in regard that the lengrhs of the ſides require 
more the interiour fortification,then the exteriour:; whence appeareth,that there 
arc many vvaycs to fortifie places irregular,yea,an infinitenumber , yet bounded 
with theſe limits,to wit, thattheangles ofthe Bulwarks ought not co be noe fur- 
thcr aſlunder then 80rod,arleaſt 60.that the angles flanked muſtnotbe leſle then 
6-. degrees. That yourline of defenſe ought notro exceede much aboue 6orod 
for by how much the Bulwarkes;haue a ſecond flanke, by ſo much they arethe 
berrer;8 the more ſpacious and larger the flanks and gorg=» «xc,che Bulwarksare 
the berter tor them,according to our former <«+zmes ſer downe inthe end ofthe 
firſt part,accordingto whichan cxpert and (killfull Ingenier, will be ſurcas much 
as poſlibly maye be,to haue all thelcadvantages abouefaid, And for the berter 
{acilitating of what is ſaid aboue,wee haue made here the figures 97, 98, 99,100, 
101, Which muſt be curt out vpon a paſtboord & drawne out ypon the ſame mea- 
ſure,as the plott of the place requireth which is to be forrins and to fittthem 
ro the places ofthe figure, with che greater conſideration that poſſible maye bee, 
that he mayctollow the rules aboueſaid as neereas may be, where vnto he fi- 
gures ( inmy opinion ) arcofyery greatvie : forhe mayturne , and remoue 
chem on what {ide ſocuer he will,and after he hath found the moſt convenienr 
placethen he maye joyne & faſten them together with alitle waxe , thatafter- 
wards he maycovercaſt theadvantages,and disadyantages,which heis ro expe, 


How to fortifie an Irregular place lying vpon 
| theſideofa river. | 


The22. Plateer 102. Fignre. 


FL, Er the forme irregular , which ye would haue,be the plate of Harderwwijch, 
noted by the numbers 1,2,3,45, 6, 7, 8, whereofthe extremities ( orvtmoſt 
ends ) arc1&6. touching the Dike A, B, and C,D, whichye deſire to fortifie, 
Todoe this ye mult firſt overweigh , how many bulwarks the circuir,of the ſame 
place will rake vp, huſbanding them ſo,that ye muſt make as few as maye be , be- 
cauſe they are parts ofa tortification , which will coſt much,and yet lo , that you 
muſt not place themſo farre afſunder, butthat the one bulwark muſt helpe ro de- 
fendthe other : for this reaſon we haue made the linc of defenſe about 60. rod, 
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whichisa longer diſtancethen is giuen when one is ro defend chem with the Muſ- 
kert,or caliver. The others that muſt be defended with the Cans,maye be 1000 foot 
diſtant one froman other,or there abouts : becauſe actheleaſt,it will carry fo farr 
over,thatof:cntimes a Canon will carry much further thenro the vrmolt endof 
che line of detenſe; ſo that they may hinder the batteries, which are made to beate 
downethe flank of theangle : from whence the hne of defenſe is drawne,alſo ye 
make ir ſo that the diſtance of the ſaid angle vnto rhe angle of the Bulwark benor 
ſo farre as a Canon beares, but rather ſhorter : for which reaſon we haue made ir 
1009,0ra1200 footeatthe moſt. Now expericncehath raughr vs,of whar licle vic 
ſuchadefcnlc is,ſcing a Canon cannot be vicd with thatagility as a mul ker , and 
for ſome othcrinconveniences , which happens to ordinance, when they ſhoote 
from abouc downeward. Iris in noe wiſe adviſable,to make the Bulwarks ſo farre 
from one an other,and itwere better ro encreaſe the charge, then rolert chem be 
ſo farrcallundcer. For to pretend that when the ſaid Bulwarks ye fo farr diſtant, 
one trom an other one hindreth the ſpoyling of the Flanks, me thinks this reaſon is 
too weake to take place, ſcing the continuall defenſe made with mul ketriers hin- 
dcrs much more Beſiegers deſſignes then thar which ismade by Canon ſhort, be- 
cauſcthatinthe interim, while they area chargeing and makeing readie,the Belic- 
overs may advancemuch, andat laſt gett into the moate , the bottome whereof 
being filled with tagorts and carth caſt into it, makes the way acceſſible, and being 
ones gott ouer, they come preſently tomake amine in the bulwarke &, to blowir 
vp: burit che Bclieged haue good ſtorc of ordinance ſorthar they may play conti- 
nually vponchem ; then itwill forcflow, and hinder them much. Buriftheſe 
places beſo built before,thar ſtore of Canon cannot be planred vpon them & that 
it is yncertaine,vvhitherthe time,thelord of the rovine, and orher accidents vvill 

ermit,to furniſhrhem with ſo many ordinance, and other neceſlaries belonging 
to Bulwarks: vvhich ifrhey vvere , ycrtthe charge of the ſaid peeces vvould art laſt 
grow ſo excclſue,thatthe benefit which one recciue by ir,would finally come to 
nothing : itche Beſtegers ſhould rake in that place, conlidering the loſle of their 
ordinance, would often times be ofa greater value,rhen the place irtſelte; ſo that 
this neede not be obſerued;burin caſes of greatneceſlitic, and where it concernes 
the conſervation , orthe ruineof a kingdome,or a countric,and that yeare ſure 
ro be afſaulted by a mighty ennemy : which muſt be beaten off and reſiſted with 
aninumber ot ordinance, mul ketticrs,and ſmall ſhort, as the Great Sulray, who 
commonly comes inro the field with two orthree hundred thouſand men carin 
not much tor cheloſle of the lives of this men,in ſuch fort thatthe ſpace , whichis 
berwcenetwoBulwarks,maye be ealtcr taken in, whenirtis ſmall,then being great, 
for the more the ſaid Bulwarksare diſtanrone from an other,thetmore men ye 
muſt hauc to manthe ſpace vyhichis betwixt them, which would be a disadvan- 
rage totheBelicgers : Buronthe other ſide , theſe Bulwarks oughrtnotto beſo 
farre aſſunder, but that the one maye detend the other, and inſuch a caſe I find 
it fitting that there be made two,or three Caſemazesin the flanks, vyhichye may 
when as the curtainesarc ſolqnge , that they may be made there greatand wide 
cnough,to haue the moreplaces of detcnſc which cannot be fo ſoone ruinated by 
a large ſpace,as by a ſmall. 

According then to theſe conſiderations,let vs come now to the fortification of 

ſ{uchaplacc irregular,fituared(as we haue {aid abouce)vpon the edge of ariuer, and 


obſerue,that commonly,ſuch places are more longe,then broade,or deepe : he-. 


caulc the greateſt part ofthe Inhabirants ſceke to haue the accommodation of 
the nver , and as ordinarily townes are made attera good part of the houſes are 
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built, by the waterſide > whence it appeareth manifeſtly , that ſuch rownesarc 
alwaies more long,then large. Which is the reaſon thatthe ſides 1, 2, 3, 4, 5.6. arc 
moredifhculr to be tortifed , then the others parrs thereof, ſemmg the an gles2.&5 
arc much leſſe,then the others, as ye maye conceiue by this preſent plote , and 
when ye will notgoe farre out of the circuit : Iris wholly neceſlaric , thatabour 
the angles. ye makea bulwark which being poinred , theangle ofthe Bulyyark 
muſt be ſo likewiſc,as appeareth by the angles of the Bulwarck D, & I. whereof the 
faces are about 2o rod,and the flanks 8$ ro accommodating them ſoc, that aſmuch 
as poſſibly maye berhe tace,orthe ſkirt of them,as O, Þ, or Q,R, looks diretly 
rowardsthe dike C, D, to the end, that thefaid tace may hauethe more force 
againſtthe ſaid dike CD:thelikeis to be vnderſtood alſo of the Bulwark A,orE:thc 
otherBulwarks ſhalbe made as the exigencie of the cauſe requireth,as is herenored 


by the Bulwarks B,C,D,and F,G,H,I, whereof inall this circuir ye finde notone 


Bulwarke leflerhen the other ; Bur as on the one lide the charge is ſomewhat 
lefle,ſo onthe other {ide the Bulwarks are fo farre diſtant one from an other, thar 
the defenſe, which ismadefrom the one bulwark to the other,cither with muſker, 
or calliver, wilbe almoſt in vaine : inſuch ſort, that the diſcommodity , vvhich 
one ſhall reape on the one ſide,wilbe much greater,then the huſbanding ofir fo as 
co ſaue the fortification ofan other Bulwarke : Therefore the beſt way is ro make 
one Bulwarck more,then to depriue it of its beſt defenſe , vvhich mayebe made 
fromthe flanks,and ſo we mayeſay,that the fortification which is accommodated 
vpon the ſaid irregularplace,marked with E,F,G;H,& 1.is better, then that which 
is marked withthe letters A,B, C, D, becauſe thar the lines of defenſe in this arc 
much more greater: for which one ought to rake diligent adviſe that he giues him- 
ſelfe noe disadvantage , for an Ennemy vvho yyill employ all his knowledge & 
induſtric thereto vvillgiue him enoughes doc,lo thathe. needs nor giue himſclfe 
any:in ſuch ſorte,thart this obſervation 1s abſolutely neceſlarie. TheBulvyarks then 
oughtrto be ſolarge and capable , as thatthey maye lodge vvithin them a ſuffi- 
cient number of Muſkettiers , todefend the ſpace , beryveene the tvvo. Bul- 
warks. Forifrhe ſaid Bulwarks be too farre afſunder,ye muſt then defend alarge 
ſpace with as many men,as yon would doea licle , which nor{withſtanding is 
againſt the order of defenſe; whereby itappeareth , how requilite itisro obſerue 
therein a good proportion,to the end, thatthe expence,time,and labour maye be 
anſwerable rothe benefit and profit which one ought to recciue fromir. More- 
over theſaid Bulwarke oughtro be made ſo large,thatthey maye the better reſiſt 
( with a body of pikes and mul kertiers lodged inthe ſaid Bulwark ) ar that time, 

whenas an Ennemie ſhall giuean Afſaultypon ir, and ſecks to takeitin, andb 
that meanes ſuch Bulwarks mayc be better cutt off, then thoſe thar are ſmall, as 
wee ſhall diſcourſe more atlarge hereafter when wee come to treate of cuttingh 
off.as well in generall as in particular, and ſoreſerue this discourſe to its due place; 
rotheend , wee maye ſpeake more particularly of the fortification ofthis place 
irregular,which I rather choole (to make the Bulwark, I, theſtronger'tharthe 
ſide of the Polygoze were drawne towardsthepoint C. forthe preventing of the 
ſmalneſſeof the angle,5.which cauſerh the ſmallneſſe of the anglesP&R. for with- 
out all queſtion it is better ro draw the ſaid line, thento leauc the plate, asitis at 
this preſent,to the intent,the inconveniency aboucſaid maye beavoyded ; but 
ereyedoethis,ye muſt conſider, ittheline ſodrawne, be capableto defend well 
the facc ofthe Bulwarke Q. R. which then would fall back almoſt vpon rhe an- 
le, 5. ſothar one might thereby gaine a Bulwark,and the defenſe would be much 
Fn then before:for otherwile,ic were better that the Bulwark ſhould remaine, 
as 
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as liclc as itis,then comakeittlarge , and open without defence. Moreouerif 
the Dike' C, D, hauc any paſlable way withcutictowards the rwer iid et vverc 
dangerous ro maicethe fad rampartagainſt ir, and wuch berterroſcauc rhe yvaill 
5,6, aSit was,and ro make the foriifticationaccorcing to this draughr,then to make 
it as isaboucla'd:vnleſleycintend ro rake away the dike,and inſtead chereotmake 
aſufficicnt wall ro rcliſt the vvacer,as the vvallS,T,cxtending rhe ſame from I roD. 
Bur ſeing experience bath ſhowne,vvhar danger there 15 to rake avvay anancicnr, 
folid,anda cried dike,almolt grovync permanent , to build in rhe placerhercota 
heape of ſtones or bricks of ſutticient ſtrenghr ro ſtop the violence of the vvarer, 
one ought to conſider maturely,yvhicher it vverc nor bertcrto fortife the plaine, 
vvhichis here our queltion , according ro our tormer rules,then co hazard the 
drovvning of allthe Countric,to the diſhonour of the Invenier, vvhogauc hisad- 
viſc fgrſuchachange,ro rhe dammage and hurt of the Inhabitants , asvvel of the 
rovyncit lelfeas of che countrie,yca,by endangering the ti bvertion of many hou- 
(es, villages,rogether vvichthe ruine of man and beaſt. V hich an Ingenterot a 


ſoundjudgment mer wcelto conlider & nor lightly g:uc conicnr to ſuch an 


alteration,vnſeſſeir beina caſe of cxtremity,or elicin conlideration ofa very great 
advantage, vyhich one might reccuue thereby. 

Itthevvall S T be much raiſed,asitoften hapneth there vvere tho countric lies 
lowc,and the rivers flovvc high,that one cannot well defend trom the curraine the 
face R. It were good to make the Bulwarck H,Y,Z which is 9.& 10. 11,A,and the 
Demy V, X,0, which would leſſen ſomewhat the circuit of the towne; but would 
hinder much the former inconveniency, and the charge would belefler : foras 
then there would be bur fourc Bulwarcks, vvhich vvould hauec the lines of detente 
capable,and able ro defend the ſame Bulwarks, and lo the Bulwark O, P, or Q. R, 
would not comeſoncere the DikeC,D,which being wholly commaunded by the 
{aid Dike, the torce vvilbc leſſer : for the ſmall diftance bervveenc Q, and C,or 
from T, to R, vvould cauſe the Beliegers ro make that Bulwarke con ctinually in- 
cffectuall , as vvcll by Canonas Mull kers, as by caſting in ot firevvorks into ir, 
vyhich could not be done , it this bulyvark ſtood backvvard as here H,Y, & Z 
doc,andyeris necre enough to detend well rhe tace X), 6, as alto the moate:cuen 
as this torme demonſtratcth , marked vvith the double bliade lines, 12, 9, 10z 
ba, i 1A. - | 
Thar vvhich we haue ſpoken of the tide 5. 6 maye be ſaid allo ot the ftdet, 2.But 
it rchedefenle of the Bulvvarck F, be better then ofthe Bulvvark F, reaſon requi- 
retch,chat itbe letrſo , vvithour alccring the ſaid Bulvvark I, by rakcing diligent 
heede,of rhe advantages,andgisadvantages , vvhich the fire of the place maye 
bring ro ſuchaccidents a5 may tall out,according to which ye mult order 8& acco- 
modarcthe Bulvvark ; tor mo{t otren the ſeatc is that part, vvhich ought moſt of 
all ro be had in conſfiucration,nor onely inthis houre. bur alfo in all orhers vyhar- 


{ocuer they bee,citherregular,or irregular. 
gh | Notr. 


Harinmaritimatre placcs,{ich as arelituare by a river zac, where the banks, 
ord:kes,come totouch , ye mult drawc chem in ſuch amanner thar the {kirr 
$,6.maycbeas tarre diſtant as pollbly mayc be trom rhe extremity,or vemoitend 
6, that rhe ſaid ſpace S. 6, mavehelp to detenditheturcheſt part of the laid Dike. 


DC. 
How 


Oe ots hg Be 


ks, 
IIT 
end 


ike. 


Jow 


EE I TENN OOO SOTO IE OY Wes FA 
A SR, Sx SN # NE a ET I ER Stef S, 


OF SAMUEL MAROLOIS. 17 


How to fortifie a place ſituated by a river ſide,where it is neceſlarie 
 tomake allo ſome fortification on the other ide of the | 
water oppolite co it. 


The 23. Plate;& 103. Figure. 


K Erthe covvne irregular be A,B,C,D, E, F,G,& H, having many other oblique 
cornes,as well interiour as extcriour , ſituated vpon the ide of alarge river, 
about ſoine 200,0r 300, foote broad & that the ſide M, N, of te faid towne ( as it is 
ordinary )is in noe vviſe fortified;vvhichplace you are deſirous ro make ſtronge , 
andcapable ofreſiſtance. Todoethisye mult firſt dravvethe lines FE, DB. fo 
chat they fallnotinro the old moare, bur chat there belefr ſpace enough ro make a 
ramparttherevpon,on the outſide vyhereof yeſhall trace out your Bulyvarks,ac- 
cording to our precedent rules : ſothar thelines of defenſe doe not much exceede 
aboue 60 rod,vvhichis within a muſket ſhort( as vve hauc oftentimes ſaid) rothe 
cnd , thatthe one Bulvvarke mayehelpe rodefend the other, as the art of defenſe 
rcquircth,vvithout makeing many angles,or {ides,as muchas poſhibly may bee,to 
ſauc charges: becaulc itis certaine , that the Bulvvarks,vvhich are made vpona 
right curtaine, are ſtronger then thoſe that are made vpon angles : forlſcing (as 
vvcchauecfaidat rhe firſt) tharthe figures of many ſidesareberter to be fortified, 
then thoſe vvhich haue tevver : for as the quantity of the ſides diminiſh , ſoalſo 
chegrearneſſe of their angles diminiſh , vvhich aftervvard caule the greatneſle of 
the angles of the zexailles,or Flankers : and the more the ſame angle flanking is 
opcn,theleſlcis it capable offlanking; contrarievviſc , rhe more cheſaid angle of 
the zenaille is pointed,ithath alyyaics bene fow=4 rhe better :\otharrhis is withour 
alldiipure. According to vvhich 3 ſcing rthar the greatneſle of the angle ofthe 
Polyzonebegettcrh the {mailneſle of the angle flanking , & thatthe,more open the 
angle isthe ncerer it comes toa 180.degrees (vvhich makertyvo righrangles ) icis 
maniteſt then,thar Bulvvarks made vpon rvvo rightangles (makeing a continued 


O 


line Jarebettcr,then thoſe vyhich are made vpon ſomeangleleſler rhen the tvvo 


' righranglesare,and hereby vvec hauec ſufficiently proued the goodneſle of thoſe 


Bulwarks,vvhichare made vponrighrlines, whichis the cauſe ( as I belecue) thar 
agreat Mathematician conſumed his time wholly in this point , by maintayning 
thatall fortifications,aſwell greatas ſmall ought ro be made ina ſquare-torme: bur 
ſcing that the Bulwarks cowards the 4 angles by this mcanes become leſle forcible 
then the others,as the figures Aand B, demonſtratein rhe 23, Plate : me thinks, 
this ought to be taken into conſideration. Whither it were nor better,to make a 
Fortreſſe, whereof the Bulwarks and thelines of defenſe be ota like force,then to 
makethemas aboue. For itis impoſſible,thar one ſhould make a forrreſſe ſtronger 
in one place,but ye muſt diminiſhthe ſtrength rhereofin another place, to wit, 
as the common proverbis,one ought to cutt his coatc according to hiscloath;Bur 
whentheſiruacion ofthe place, and the avenues thereot be ſuch,rhat one mayec be 
aſsured of the reliſtance,which maye be made berrer here then rhere,reaſon then 
requireth thatin ſuch acaſe , one muſt makeſuch an avenue ſtronger , by dimi- 
niſhingthe ſtrenghrofan other , whichis notſo ſubject ro be arrempred as the 


formeris: For the litc of a place ſometimes will require this irregularity. But when 


asitfalls our ina plainc ficld,itis reaſon tharthe ſtrength thereot be alloregular,ſo 
then in ſuch a caſe one carnor take any advantage mi one place more then an 
other, withouc hurting,and weakning of an other , which one ought marurcly to 

EL conlider, 
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conſider,andnot yecld cafely therevnto vvithour good and pregnant reaſons. 
And ſeing theſe 449 mi wage re lyc lowe,and areſubjet toinvndations & over- 
flowings,the riversare commonly bounded in vvith Banks and Dikes,tor che pre- 
venting of ſuch inconvenienciesand the preſervation of the Inhabirants froman 
vtterſubverſion. Theſedikes coming to touch both the one and the other parr 
of the ſaid tovynes ( as herein the points H,& A. ) vvhich ſometimes are ſepara- 
ted from the ſaid rowne by a vvall, yyhich goes from A, roN. andfrom M, ro H, 
vvhich in the Figure C is called a Doudan made in the forme of an Aſſes back,nar- 
r9W in the midſt , and bending downwards on borh ſides,vvhichis made ouer a 
moare ( toſtoprthe vyater,vvhich other vviſe yyould breake into the land ) is 
called by thoſe of theſe countries a Beey that is, a Beare; in _ ofthe ſtrength, 
vvhich makes iralmoſt inviolable. Therefore the Baſis z or toundation of ſucha 
worke,islayd firſt with a grate of beames of timber, locked one into an other with 
fquared beames bound faſt rogether ; vpon vvhich the vvall is built - theſe beames 
and piles vyhich are driuen in and layd in this groundvvorkeare ſome 8,10, or 12, 
foote long: according ro the depth of the riuer; and about 7, 8,9, or10o, ynches 
thick,lying tvvoor « Ji foore diſtance one from an other , vyhichalſo ought ro 
. beinlength anſwerablerothe depth of the vvater. Sometimes theſe Beares are 
- made yyholly of timber,andarelyned vvith huge thick oaken plancks, bervycene 
themcloſſc rogerher, andare much longer then the former ; becauſe rhe vpper 
ends muſt ſtand ſo much aboue the vvarer, as yethinke the vyater can riſe in win- 
cer,and on both ſides of theſe piles , you ſhall layetvyo great beames or bands of 
timber,the one at the endes of the piles, and the other in the midſt, bervvcene the 
borrome,and the vpper end of them, faſtned rogether vvith yron bolts ( vvhich 
are asthick as theſe piles ) and paſſing through theſe piles , and then ye ſhall ine 
them with good ſtronge oaken boords,in joyning them as cloſſg together as poſh- 
ble maye bee, that they maye keepe our the water the beerer , andlaſt the longer, 
Now it ye reſolue to make noe ſuch ſeparation, bur to ler the banck or dike ſtand, 
then it wilbe good ro currand pareiras narrowasyoucan , to keepe an Ennemy 
from coming vpo it with many menin front,or to hinderhis approches the better 
on thatſide. I amofthe opinionalſo,that ye ought tro make the line C, B. & F, 
G. aboutzoo, foote longe, that one might giue the more fire vpon an Ennemy, 
both ar his falling on,and going off ; but when there is noe fortification made on 
the other ide of the riucr,ir were much bercer that the dike didnor ſtand againſt 
chepointA ; burthatitwere made neerer tothe infideof the rowne , thatone 
might the better offend theapproches made on the outſide thereof,towit , ro- 
wards the river,as is ſhownein the former Figure and 22 Plare : burif the other 
ſide of the riner lying oppolite to the cowne,oughrto be fortified, (for the reaſons 
aboucſaid ) then itmarters notgreatly : ſcing one maye ſufficiently offend the 
Approchesonthar ſide : and becauſethe curting off would bechargeable,ifir be 
madcin acircular forme ( me thinks) the beſt courſe is ro draw the rightline, O,P 
andthe two others O,Y, andP. K: ſorthar O Y, and P.K. maye be 0 length of 
one of the ſides ofan Ocfegone,or thereabouts,that the Bulwarks, O & P. mayebe 
well detended from the currtaines , and that the Bulwarke alſo on the other lide, 
maye likewiſc helpe to detend the curraines:then berweene O and P. according 
ro their diſtance maye be made the Bulwarks Q. and R,bur ſeing the diſtances E, 
F. and B,D. arc too longero be defended from the Bulwarks D, &, E. ye muſt 
make the two Bulwarks S, T. whereof the faces are16 rod,the flanks $ rod, & the 
faccs ofthe otherBulwarks are each of them 20 rod,or thereabouts:which diſtance 
iscapablero lodge mencnoughinit , to defend irt,and ifnecde requires, to make 
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alſo therein ſome ſpeciall cuttings off, as wee ſhall declare vnto you hereafter. 
Notethar ifche lines D, B,F, & E,, betoo ſhort to make the Bulwarks ypon 
chem,marked S,& T : itisapparantye maye then lengrhen the ſides fo farre,that 
che ſaid Bulwarks maye.( with conveniency ) be madevponthem,then ye mult 
drawcalinc rs ro D,E. burifthe diſtance D,B.and AJ beſo, thattheangles 
B & F waye be defended well from the Bulwarks Eand D, asthen you neede nor 
makethe ſaid Bulwarks S. and T: ſcing that from the others,namely,E & D,they 


' maye beſufficiently defended. And for aſmuchasI finde theſe fortifications to 


be beſt, which come neereſt to the demenſions giuen Before in our regular forti- 
fications,termed Rojal,,whereof the faces,flankes,defences, and gorges(whichare 
che principall parrs of a fortification )are all capable to worke well their cfteas: 
oneoughr to haue a ſpeciall care aboueall things , to fittrhe ſides of places to be 
fortified, thatthey maye bealmoſt of the lengrh of Polygoxes, which ye ſhall finde 


intherableof our demenſions, deſcribed hereafter,cuen as wee haue done here in 


lengrhning the ſides B,D,and F,E. till that X, Z be equallto the lengrhencd ſides 
B,X.andF,Z. Vpon which,and in the very midſt ofthem , ye ſhall make three 
Bulwarks and vpon the angles X, and Z, the two Bulwarks X, and Z , whichare 
the Bulwarks ofan Hexagone,becauſe theangels X, and Z, make each of them 120 
degrees , Which arc (1ideed) theangles ofan Hexagone asappeareth by the laid 
cable,in which are takenallthe demenſions belonging to an Hexagone alwell the 
gorges,flanks,as the faces:and fromthem, ye maye 5 | 

and Z, aboucſaid, which wilbe more royali,then the two Bulwarks D, andE, yea or 
of the others likewiſe : ſo that this fortification willnort coſt much more then the 
former,makeing the place more ſpacious,the circuit almoſt alike and the Bul- 
warks much berrer : andin my opinion , this forme of fa=«fication ought ro be 


preferredfarreaboue the other , conſidering what advantages one maye gett 


thereby. Burif one were ty ed co the torme B,D,E,F, whereot the two ſlides B,D. 
and F,E, arc longer then 90 rod,which is a diſtance too: farre for the Bulwarks D, 
&E. cohelpto x Ip the angles F and B, one ſhould be driuen to make therwo 
Bulwarks S.T. leſſer then the former, whereof the faces would make bur 1s, rod, 
whichnotwithſtanding wilbe capable to detend the aboueſaid Angles F,and B. 
Note that if the place requires,that ye muſt lengthen che line O, P.as farras the 
riverſide I, K. lyeth , then ye mayedrawe from the furcheſt end of the Bul- 
warks O,andPÞ. rightlines col, and K,and then yemaye make two Bulwarks vpon 
che ſaid lines,one vpon the righrcurtaine , by which ye ſhall make your fortifi- 


| cationthe ſtronger, becauſe the angles ofthe Bulwarks O, P. wilbe ſo much the 


larger,and the defenſe of the other Bulwarks ypon the ſaid lines the better. 


How to fortifie a place ſituated by the ſea-ſide,and to make 
therevato a commodious Hayen, 


The + 24. Plates, andthe 1 03. 104. Figures. 


Laces lying by the [ca-1ide,haue oftentimes neede ofa good hauen , aſwell to 
harbourſuch ſhipping,as mayc dayliccomeintothem , as alſo ro keepe them 
ſake froman Ennemy,and from the violence of ſtormes and tempeſts - Andfor 
aſmuchas theſe places muſt reſiſt the injuriesof winde, weather, and the raging 
billowes of the ” ap aSis ſaid , they oughtto be ſoundly fortified and kept : and be- 
cauſe Earthalone will not be fficient to withſtand the bearing of the ſea vpon 
themin regard of the fragility thereof, which would be waſhedaway , fuch places 
C23 ought 


rawe out your Bulwarkes X - 


20 THE FORTIFICATION 


ought co be madewith free-flone,or atleaſt wiſe with good brick , wich driving in 
on the outſide of the wall next the ſea-lide many ftronge piles , by claſping them 
rogether inthis manner following: 


Irſt ſome zoo. foote,orthereabours from the wall A,B. ( marked figure104,) 

ye muſt driuc inarowe of pilesa foorte thick in diamerer,and ſome8.or r0.toote 
longe,as the 24, Platc,and the 104,8& rog, Figures demonſtrate. Theſe mult be 
pointed with yron,and ſharpned well, thatthey maye cnter the berter intorhe 
ground,and muſt bedrivenin with an Engine called inDurch a.Hye,bauing a block 
plated with ') ay of ſome 1000,0r 1200; pound weight , whichfalls downe vpon 
the heads of theſe piles, and is drawne vp with a pullic, with ſome 40. men,cuen as 
one ſhould ring ara Bell,foure or five ofthem guiding the Hye, that the logg maye 
fall downe perpendicular juſt ypon the head of thepile , that they driucin, and 
ſhall driue itin ſo deepe,tillthe a thereof be bur three, or foure foote aboue the 

round. | | 
p After ye haue driuen in the firſt row, ſome lixe or ſeuen foote diſtance from it, ye 
mult driue in the ſecond rovy,whereof the ypperends muſt be aboue the ground, 
morethenthe firſt rowby a foote anda halte, or atthe moſt rwo foote : ſo that 
your ſeccondrow ought to be foure foote anda half,or at.the moſt ixe foote. Then 
about ſixe foote neerer the towne, ye muſt driuein athirdrow of piles, the heads 
being a foote or two foote aboue the ſecond row , asthe ſite and theneceflity of 
the place ſhall require,continying ſo till you come to the very wallottherowne 
againſt which you ſhall laye bedds made of Bundles of bruſh ( asthe figures 106. 
and 107. ſhowes) wherevpon ye ſhall lay heauiec ſtones 3,or 4, cubical! footethick, 
to make themlye firme and faſt betweene the rowes, which arealſo driven in with 
ſtakes,or ſparrs as the figure 105,& 106, demonſtrate. All theſe rowes muſt be lo 
ordered bya maſons line, that they may lyc cuen from the one f{ideto the other, 
and to keepe them cloſle rogerther, ye mult haue long ſparrs fawne in two,through 
which you muſt boore holes,anddriue yron,or wooden pinnes through the ſaid 
rowes,andclinch them well,and (as is ſaid) remember,rthatthe piles otthe ſecond 
roware longer thenthe firſt , and the third rovy longer then the ſecond,and ſo 
conſequently the reſt muſt bee. Then every ninth foote,ye mult laye croſle ſparrs 
of the ſame weightasthe firſt , or thereabours, whichye Joyneto cuery row by 
driving great yron bolts through the piles and the other ſparrs, vvhichlye croſle 
the other rowes,makeing through them quadrangwular chambers , vvhich you lay 
bundles of bruſhintoin makeing themlye faſt rogether by diving in of ſtakes and 
in laying firſt a bedd of bruſh,and thena row of flint ſtones vpon ir,and your bruſh 
muſt be hedged,and wreathed rogether,'ro make itlye the fiſter and firmer, that 
ir mayenot be looſened,and driven away , with the violence of the yvater , as ye 
maye ſ{ceinthe24.Plare,and the 106.8 107.Figures. 
This being done,then yeſhalllayethe Baſes of the wall firſt by driving in piles into 


| the Earth and foundation,ifit be mooriſh;as the 108, hgureſheweth: Burif your 


foundation be good and firme,then ye ſhall make ( asirwere ) buta Gridiron of 
wood vponit.as the figure 109 noteth,thele ſparrs vvherewith you make ir , muſt 
be ſome 8,10,0r 12,toote longe ( according tothe ponderolity of the wall, and as 
your foundation ſhall require ) and ſome 10,0r 1:,ynches thick. Vpon this you 
ſhall beginn ro lay your wall about r0,or12,toote thick,allowing ro cucry foote of 
talude,two foote o height,laying within it ſpurrs of wood from 16, to 2 ny Seto 
foure or five foote longe, making themlyelevell with the wall(as thearrt of Maſonrie 
tcacherh) and ſome {ixe foote diſtant one froman other : then by this meanes;ye 


ſhall 
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ſhall binde the vaults one to an other, and the two yaults ſhalbe comprehended by 
che third,to make them laſt che longer,and wilbetheberter able to reſiſt the waues 
of the ſea,when the winde makes them beate againſt the vyvall , filling che vaults, 
vvhichare bervveenetheſpurrs vvith good Earth,ſtamped and beaten in wel, thar 
chere be noc holes,or hollovyneſſeberyveene them : In doeing ſoye make your 
hauen as the greatneſle of the place yvill beare ir, and according ro thenumber of 
ſhips, vvhich you meaneto harbourinict. The mouth or entrance into the hauen 
being ſome 20,2.4,0r 30, foote broade,according to the greatneſſe or ſmallneſle of 
che ſbips thataretocomeintoit. Ye maye make thc hauen , cither of around 
forme,ovall,{quare,or (aparaleliogramma)vvitha right angle,as the ice of the place 
and the accommodation of the 60 e ts ſhallrequire. On the outſide of the 
mouth,ye ſhall driue in the breath of 100,0r 150,foote rovves of piles, fromone end 
ro the other,as abouecſaid, which mayeſerue forthe comming in,and going outr,to 
makerheentranceof rheſhipsrche more eaſic,asappeareth by rhe 104, figure : in 
yvhichrthe paralclllines AB, CE,EF,FG,GH,HR, are rovves of piles filled and 
ſtufted vvith bundles of bruſk ,and ſtones vpon them , as vvee hauenoredinthe 
106. figure, where ye muſt obſerue,that the vyall ofthe figure 106, vvhichyeſcc 
on the outlide , 'is the ſameas the figure 110 is, vvhichye ſee onthe inſide. The 
reſt ofthe tovvne,aſvvell ae. vyhich lies next theſea_ , as the other {ide 
maye be fortifiedin that formeas the plate of 0fend demonſtrates , vvhich is the 
next folloyving, makeing your frrotbnion ſoc , that the faces of che Bulvvarks 
maye be aþout 100 foote ormore,to hinder the better the approches , vyhich an 


Ennemic maye make on thar ſide,ſeing thoſe places wilbe the weakeſt,in regard of 


the banks,and ſheluesof fand noted Z,whichare commonly inſuch places: There- 
fore one is conſtrained to raiſethe ramparts higher in ſuck places , then the order 
of fort) tying vvel requireth,that one mays ly cheEliafter vnder couvert from an en- 
nemies batteric. It the yrmeſt ends A,and B, beofarock, yemuſt cuttthem off 
as much as poſſible maye be,borh in the heighr,andin the bredrh, as the commo- 
diouſneſle and the ſite of the place yvill afford : if it be fandie ir vvilbe ſafer to 
deepen the'moare euen vp to ones neck,in caſe the countrie circumjacent vvil 
pexmir it,as ye maye {ce herein the 25.Plare of Oſtend & the Figure 112,invvhich 
rowne hath bin practized &tound out as many inventions to make it invincible as 
in any tovvne of ourage, andnoeleſle inventions tryed on the ennemies partto 
ainc it, vvhich they did aclaſt after three yeares , three months and odd daics 
liege,viingall manner of induſtrie,in makeing their theapproches,galleries,mines, 
and other inventions, Which the art of man could inyent them. Neither was there 
leſſeart vſed on the defenſiue part to make them ger it by ynches mealeas appea- 
red by the generall,and particular cuttings oft, counter mines , counter-bartcries, 
and other yvorkes vvhich yvere made in ſuch ſort,that this place vvasas ityvere a 
{choole,anda ſtuddie of euells,to bring men torhier ends , vvherenothing vvas 
either omitted,or forgotten, bur many ſtrange engines invenred, aſwell ro ſtop 
che mouths ofthe channels and hauens, as for the approches rowards the tovvne, 
as this 25. Plate demonſtrateth , where ye ſhall ſee theapproches made with ga- 
bions,or great Baſskerrs filled with Earth & .woollacks to ſtop the water breaches 
andat other times ſand-baggs:tor the reaſon why they;made vſe rather ofthelſe 
things,then to advance their workes and by approches & ſapps ( whereof we in- 
rend totreate hereafrer ) was becauſethe countrie lay low , and was ſometimes 
overflowne with water,in regard of the ebbing and flowing of che ſea,entring in, 
and going out berweene the mouths A &B. 
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Of ſome looſe Peeces in regular fortreſles. 
The 23, Plate & 111.Figire. 


M Any men are of the opinion , that in places of great importance to 
foc{low and hinderan ennemy the more , oncoughr on the outhde ofa 
place regular ro make diverſe works ſeparated from the bodie of ic , by thar 
meanes to giue the Aſſaillantche more worke,thathe cannot cometo advancehis 
deſfligne. AndthoughIdarenorapprouemuch ofthem ; in regardofrthe great 
expence which they will coſt , and the nurnber of men neceſſary ro keepe and 
defend them : yet | willgiue here ſome inſtruftion to thoſe, that are deſirous ro 
make ſuch works, Let AB then bethe ſide ofa Decagone,vpon which ye ſhall make 
by the helpe of our former table the Bulwarks Q, I ,Y,Z,S,R,then ye ſhall drawc 
theparalclllines G,I, H, and HP,forthe facesof the Bulwarks of the diſtance of 
ſome 10,0r 12,rod,for the bredth of rhe moarc,and for to finde the angle L,M,N, 
eſhalldraw the angle of the ſhoulder paſſing through the angle of the Bulwarke 
.thceline R M,the like ye ſhall doc vvith the line Q, M, then ye ſhall makethe 
faces LM,MN,of 24 rod,from whence yeſhalldravv the flanks LK, & NO, 
equallrothe flanks T Y,orS Z, and finally thclines IK, & O P, anſvvering to 
_ the points Q,andR. &for the betterkeeping of themye ſhall make the Rayelins 
V W X,vvhereot the angle W comes noe further from the center of the fortreſle 
then theangle M, dravving from theangleofrhe flanke O, alinc vnro the point 
W,andthe face V, W,ofthelength MN, Ye maye makelikewiſc the flanks 3,4, 
& V 6,butthen the defenles of theBulyvarks vvilbe of noe vie, becauſethey blinde 
the faces L M,& M N,on the outſide ofctheſelooſe vyorks »ye maye make a ood 
moatevvitha couvert vvay,anda parapet,as the figure rr z demonſtrateth. Theſe 
vvorks vvill colt much,and ye mult haue a great many menro guard them : ſo thar 
one oughtro be vyell adviſedere he vndertakes the makeing of them:androſee 
if chemcanes of the Lord of the place, his forces , and time will permitt it: more 
ouer he ought to conſiderthatthe entrances in and commings out of the ſaid 
looſe peeces,are dangerous and dithculr,and therefore hardly to berelieued. 


How to makea fortrefle,where two great riuers are not aboue 15, 
or 18, rod aſlunder onc from an other,or thercabours. 


The 26, Plate & 113, Figure. 


Hat you maye the better vnderſtand my intention and meaning I hauc 
thought good ro make vie of the Place of S. Andrews Fort made by the Admi- 
rent of Arragon,thatycarcas he withdrew hisarmy tromthe liege of Bomrmel,which 
isa Fortfituated in Bommelswward, betweene theſe rwo great rivers called the Maſe, 
and the Y Yhale,haucing noe great diſtance betweene A& C, then ſome 80, rod, 
being thenarrovvſt place of che whole Iland,and conſequently ſtronge by narure 
and ſituation, having buttwo avenues,or paſſages ro come toit , to wit, one vpon 
the left ſide from Roſſems field , andthe other on the right ſide from Herwwerden 
ſituatedar the vemoſtend of Bowmelsvward,oppolitc againſt che Yorne , or Naſſavs 
Fort,which is a forrreſle, with five Bulwarks , and well made. Now toordaine 
the ſaid place, ye mult firſt reſolucif ye intend ro make a Covert - Way vvitha 
parapet 
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parapet round about the place , and with all ſuppoſe thatthe circuit interiour 


| (chough licle enough)is able to lodgeinitas many men,as ye meane toleaue there 


in garniſon,according to whichye ſhall firſt make the angles ofthe TexebesA,B,C, 
and according to the courſe of the lides of both the rivers ye ſhall make the rvvo 
angles of the Tenailles A,I, H,&C,R,D,and finally the other ewoD,E,F,&F,G,H, 
&c. which angles , becaule the ſlides of the rivers runs ſomewhat {lanting towards 
one of the {ides,they cannot be cquall,which cauſerh the inequality of theſides of 
the Tenailles,and conſequently of this fortreſle Pentagonalt then ye ſhallmake of 
the diſtance of ſome 6, or 7 robin lines to the lines A,B,C,R,D, which vvill 
tormethe bredth of the paraper for the covert way : then on the inſide ye ſhall 
make a paralell of ſome 18 foote for the bredth of the covert way,the bredth of 
the moare abourſome 7 rod,which lines of the moate towards the interiour ſide, 


 maketheangles M,N,O,P,Q, which ſhalbe theangles of the Bulwarks,the faces, 


flanks,and curtaines whereof often ye ſhall finde rules given in our former rules 
of the 10 Plare,and fo ye ſhall haue the thing required. The Heads K,and L, arc 
madeto breake the courſe of the water, which otherwiſe would ſpoile the forciti- 
cation and eſpecially the angles D,8& H, of the paraper of the covert vvay,vvhich 


having a good moate of ſome 12 rod , asthis Place ſhewerth , irwilmakea great 
reſiſtance. | 


Note. 


'T Hart this figure for want of takeing heede,is turnd the weonny : ſotharthe 


angle F oughrro be wich all that which lies on tharfide on thelett hand ; and 
the anglesA;B,C,with all thatis on the lefr hand towatds the right hand,rhe cauſe 
is,becauſe they cuttrhe Place as the Figure was marked. | 


How a Generall ſhall cometo beſtegea Towne. 


E have for a time bene minded to deſcribe the order , which an Army 
ought rokeepein marching towards the place, which one intends tobeliege, 
whereitis neceſlaric ro'treate ofnulitarie motions , of the order of the march, 
vyhichevery ſouldier —_ co obſerue in particular » asalloofthe Companies, 
Regiments,and of the vvhole Army, bur ſeing I haue noe lcifurero docitatrthis 

reſent, I will reſerue that torthenext Edition to make this and other things in 
{ome places more compleate. Andnowvvcevvill beginn to treate of quarters, 


andlodgings of cuery companie, chen of euery regiment, and finally of the whole 


army) asalſo of their entrenchments,and the things vvhichdependsthereon,rhat 
we maycafterward come to the approches , ſapps, mines, galleries and interiour 
cuttings off,as followeth. 


The 27,28, Plates,and 114,8 1 I5. Figures. | 


W Henasan Armieis,come within 3, or 4, milesofthe place, where icſhall 
quarter, The Quartermaſter Generall goes out before with ſome 50,80,0r 
1-0 horſe, that he maye the berter view the ground & place where the army ſhall 
encampe,before they come thither , which _—_ ( ifit be poſlible ) ro beneere 
vnto ſome river fide,norfarre from a good wood,and where there is good ſtore of 
forrage, aſvvell for horſcas ſtravy & wood for hutting and makeing of paillaſles. 
The ſaid Quartermaſter Generall then having viewed all the grounds & choſen 
che beſt, ſhall drawe adraught of it,and ſhowittotheGenerall ofthe Army,which 

| being 
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being done and reſolued, he ſhall then goe in all diligence with all rhe other parri- 
cular Quartermaſters of the Regiments, to giue them their ground and quarter : 
which ſhalbe zoo foote deepe , and the bredrth according ro the number ot the 
Companies and thegreatneſſe of the Regiments, After this the particular Quar- 
termaſters ſhall line & draw ourttheir quarters ro diſtribure them according to rhe 
number and qualities of the companies,giuing to cucry companie, which isabour 
I10 Or 120, tWorowes of Hurts, to theſe which are 15 >, 3, rowes,& to 200, fourc 
rowcs,and all running downe in rightlines from the tron , ſo thar the ſaid rowes 
are allparalels one to another,cach row being : 00 toote deepe,and 8broad The 
Sutlars Hutrs muſt be 20 foote deepe , and 60, foote isallowed for the Captaines 
Hutr,and enbowring,and the ſtreere berweene theHurrs,and the ſaid lodging are 
100 foote,which with the 200 foote for the fouldiers Hurts, makes in all 3-0 foore, 
whichis che depth, thata regiment muſt haue,cither for Horſe, or foore, & other 
quarters:and the rowes betweene them , which makerthe ſtreers & back ſtrecrs, 
ſhall be likewiſe&muſlt be 8 foote:which rowesin their depth ſhalbe divided intozy 
arts,ſo that cuery ofthem make 8 foore for the depth ofthe ſaid Hutrs , and rhe 
bredch being likewiſe 8 foote , each hutr will containe 64 foote {qt are, for cucry 
rwo ſouldicrs,that they maye the berterlye together and help cach other , as well 
in makeing vp their Hurts as before and afrerward. Andfor the berter accom- 
modation of the Army the Quartermaſter Genetall ought to take care, that the 
uarter ( asis ſaid ) bencerevnto ſome river, wood,and tourrage,and ro labour 
thatthe ſaid Quarter be provided with all things neceſlaric,andquartred asneerc 
the Towne belieged,as poſlibly maye bee,to theend:hertenches andapp: oches 
maye berelicued,as ſoone as maye be in caſe of neceſlity : And ſcing oftentimes 
there happensſome miſchiefe amonge the Hut:ts , which joyne clo!ietogether, 
when as fire takes them, ſo rthar one row, a whole ſtreete,yeaſomerimes the vvhole 
uarteris burnt before any order can be taken,they ſhall build chem 1, ,orz,foote 
aſlunderone from another,tothe end one maye pull them downe quickly withour 
endangering the other,and fo by this meanes maye be kept from tyring. From the 
fronrof hethames.ve ſhallKirſpit 10, foore, where ye ſhall lect vp your crutches for 
our piks and armes,and beyond them ſome 16,0r 10,foote further is the diſtance 
- cal wn che Caprtaines lodging and the armes being 28,395,o0r 32,foore deepe,and | 
24,0r 28,broad inthe front, Burt when the ſtreets betweene the Hurts , and the 
Capraines lodging are but 20 foote,then the ſaid lodging 1s to be 40 foore deepe. 
Beyondthe Captaines Hurts there is a place of 200,0r 250, toote or thereabours 
called rheAlarm place to drawe in armes, at the end whereoftheline of entrench- 
mcentforche Campe runneth,to wit,haucing a ditch ſomes, 7, or 8, foore broade, 
5,o0r 6,toote deepe,and the parapetof the ſame bredrh and hcighr,to wit,the batis 
of 8, foortc,and 4,or 5, footc hig ::butwhenitis 6 footec hich, then ye muſt make a 
foore banke which muſt bea toote high,and 2, or 3, fuotc broad , that ye maye 
the better diſcouver the fields abourye. Behinderthe Regiment are the luclars 
Hurrs or tents, [caving alſtrcet betwcene them and the ſouldiers Hurts of 20 Foote 
and the bredth ofthe:r hurts are likewiſe 20, foote. Berwcene the ſutlars and the 
 otherRegiments there isaſtreere , or aleparation madeberweene regiment and 
regiment about 40,50, yca100,foore as the ground willattordir , andthe Creat- 
neſle of the ſaid Regiments. And the better ro accommodatecuery Regiment, 
rheQuarrermaſterGenerall ought co know the greatneſle,and the number of the 
companies of them. And ſo,asis laid, ye haue the depth of a regiment,which is 390, 
foote , inwhichare contained the Capraines, and rhe ſuclars lodgings with their 

{treets,and the diſtances betweene them and the louldiers, | 
The 
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The Colonellis lodgedin the midſt of his regiment leaving aſtreete of 8» foote, 
as the Figures 114 & 115 demonſtratc,to lodge therein hiscraine and the officers 
of his Regiment,as the Quartermaſter,the Marſhall, Chirurgian,8& others, In the 
midlt ot che quarter the Generall ot the Armic is lodged ſome 600 foote,or more 
trom the entrenchment,according tothe greatneſle ofthe Campe , and the ac- 


. commodation of the place, havinga frontot ſome 700 foote more orlelle , as his 


rraine is cither great or ſmall, being zoo teote deepe ( asall the other quarters are ) 
havingin the midſt, where they ſett his pavillions,an overture of 400 foote broad, 
torro diſcouver by ſight the place where they drawe vpin armes. Bchinde him 
the maſter ofthe ordinance is quartered, having his quarter3o0o foote deepe, and 
7 00 footc in front more orleſſe according as his traine is great. For incaſe that 
the carrages and victualls muſt be lodged within the compaſle of the Campe, itis 
very neceſlarie the ſaid place belarger,thatir mayecontainethemall, and as then 
ye mayeleparaterhetraine of victuals from the traine of the ordinance. Upon 
che righthand arelodged ſometimes the other Officers belonging ro the armie, 
leaving betweene them and thereſt,aſtreere of ſome 40,50,0r 60,toote,that they 
maye treely paſlc through it withthe ammunition of warre , ro the place where 
they are to bevicd: and then round abour itarc the foorc lodged, according to 
the tormer order,being asis ſaid)zoo foote deepe with the Capraines rents , and 
che ſutlars hurts,and the bredrth of the front according tothe greatneſle of the re- 
g1menr,cuery companicof 100 men takeing vp3z foote with the ſtreets, which 

arc betweenc the hurts,and before them is the place of Armcs 200, or 250 foote, 
to draw vp by companies into their diviſions and batrallions,ro wit, cuery compa- 
nie directly beforc his Caprtaineslodging & their ro draw vp in parado & to 
recciue the commaunds of the Generallof the Army, In the trone of the hutts 
the Licutenants and Eafignes are lodged, and th= S£<:yants & Gentlemenofrthe 
arincs in the reere next the ſnrlasou. 1CY maye preſently prevent any disorders 
which mightfall out. And for the more caſte vnderſtanding of what is ſaid ab ouc 
in the 27 Plate, & 114 Figure, wee hauc here repreſented the quarter ofan Engliſh 
Regiment conſiſting of 20 Companies,as they were quartered(as Iremember) be- 
fore Gulick whereof the Plate K, L,M,N,O,P, is the Colonels —_— Q,KRS,T, 
his Kitchin & Stable, H,I, che Captaines lodgings 24 toote broad , andzo,or 32, 

foote deepe. G ,the crutches or the forks againſt whichthe Pikes and Mul kers 
ſtand, C A, the ſouldiers Hurts , whereofcuery file containeth 25,and8$ foote in 
depth and bredth,the goings outarc berwecnethe two files; burthe foure vemoſlt 
hutcs of euery companic haue their goings out towardstheſtreers, CH, & A E, 

which is the Surlars ſtreere,E F,arethe Sutlars Hurts, whichare made cither large 

or ſtraight,as cuery ones occaſion ſhall require , leaving a litle ſpace betvvecne 

chem, for their more freedome,and for thedanger of tyring. Theſcale whichis 

hereynto annexed will ſhew youthe truc meaſures. 


: | The 2 8, Plate,and 1 IF. Figure. 


He 28, Plarc is the draught of a Colonels lodging,in alarger forme,that one 
may the berter vuderſtantthe order, which is here to be obſerued. 9, 15 his 
rent,& his gallctic to goc into his rent, 5,6, is his ſleeping rent , where it maye be 
ſo ordered, which would not be amille,that there bea gallery from 5,t06, to yoe in 
and ourprively from one tent ro an other, 7,isa huttfor the Colonels ſervants: 11 
his Kitchin,ro & 12 are alſo Hutts,13is his Stable,14 and 15 are the officers Hurts of 


the Regiment,andall other officers , whichare not ranged vnder anyCompanie, 
D qd arc 
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arclodgedin this ſtreere, behinde the Colonell.2,& z,are the Capraines rents, 16, 


& 17, the places where they draw vp inarmes,4,44,4-arethe ſouldiers Hurts,the - 


fideKL , from the colonels, lodging isa rightline with the Captaines lodgings, 
not to hinder the ſighrof the front of the Hurts. Buras for mee I thinkeirwere 
moreconvenient that the front of the Captaines lodgings , were made ina right 
line even with the frontof the Colonell,to wit,that 2 & 3z,and M,8&N,maye be ina 
rightline, whereby the alarme place ſhould be ofan equall bredrh. 


The 2 9, Plate & 121 Figure. 


I Fneceſlitic requires toquarter the Horſe vvith the foote within the circuit of 

oneline,which is viſually done when one feares anEnnemiero fall on _ many 
fides,and thatthere is noe other accommodation for the horſe without the campe, 
otherwiſe it were much better tolodge the Horſe our of the foote quarter, for the 
avoyding of many inconveniences,which the foore might recciue by them, and 
which the Horſemen might recciue from the foote, leaving berweene the Sutlars 
Hurts of the foote and them,a ſtreere of 40,50,yea ſometimes of 100 foote accor- 
ding as theplace will afford ir, having their front towards rhe place of armes, 8 
cuery regimentquartred together,being commonly 8 croupesin aregiment allo- 
wing tocuery hutt 1o foote in length : berweene them and their Horſe there isa 
ſpace,or a ſtreere giuen them of, or 6, foote broad , to lay in their fourrage:then 
berweene the ſame 5 foote, & the great ſtreetes ( which are ordinarily zo foote ) is 
made a ſpace of10 foote for their RGetowing to euery horſe 4 foote in bredth. 
Thegrearſtreers are made as is ſaid of20 foote, the narrow ot 8, or 12, foote, that 
they mayc the better come one to an other,and to joyne together in caſe of necel(- 
ſiry,and for other conſiderations,in ſuch wiſe that in one row, whichis 200, foote 
indepth,there are three ſuch ſtreetes of 8 or 12 foore; For otherwiſe the rowes, 
becauſe of the great ſpaces, which ſuch Hutrs will take vp,makes the entrance into 
them vneaſie,and thus the lodging ofa troupe of horſe of 70 foote,to wit, the lod- 
ging of the Horſmen 110 foote & 2 ſmallſtreers 5 foote, theſtreete betweene the 
Horſe 20 foote,and twiſe 10 foore for their horſes, which makes inall 70 foote:and 
when as the ſtreets betweene the Horſe-heads and the Hurts ſhalbe ſixe foore, 
che frontwilbe 72 foote,of which bredth the Capraines lodging is made , leaving 
berweene him and his ſouldiers'Hurrs a ſtreere of18 or 20 foote,and the depth 4o, 
or42,tootc,and ſcing the depth of the Horſemens Hurts is 2 00 foore, as the Hurts 
of the footeare and 4o the Capraines,with the ſtreere of 20 foote, makes 60, foote 

and 4o forthe Sutlars ſtreete,it is manifeſt then char the quarter for the Horſe/as 

isſaid)wilbe zoo foote deepe. Then berweene the companies there isa ſtreere of 
20 foote, which it neceſſity requires maye be madenarrower, And ſcing the Cap- 
raine which commandeth a Regiment of 4 orcighttroupes , hath noegrearer 
rraine then an other horſe Capraine hath, he 1s lodged noe otherwiſe then they are; 
neither takes vp any more ground,onely the honorableſt placeis giuen him , be- 
cauſe he commandeth for that time: but thearmy being in garniſon,hath noe com- 
maund ouerthem. 

Inthe front of theſe Hurts arc lodged the Lieurenants and Corners, andnext 
ynto the ſurlars ſtreete are the Hurtrs of the Corporalsand Quartermaſter , that 
they maye vpon any occaſion be ready to prevent any diſorders that mayc 
happen, Beſeides the ordinary Sutlars,which vic to follow cheRegiments, there 
arca greatnumber of other Sutlars and Tradſmen , which followthe Armie,as 


Drapers, Marchants and others,which arc all lodged ina quarter by rhemſelues a 
| part; 
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art; to the end thatthoſe which hauc needeofany thing,maye goe preſently rhi- 
thcrand buyit. Andrhis isthe realon why all of one profethon are lodged in a 
ſtreere,or two rowes, leaving a large ſtreerte berweene the principall Tradſmen of 
{ome 2co foote orthere aboutrs, which ſhallſerue as a Markett-place , vvhereall 
thingsneceſlary aſweil for the fuſtentation of manas other wares are daylie ſould, 
which are brought thicher by the Countrie men, and others. The other rowes 
which are of an other profeſſion , haue their ſtreeres more narrow as 15 , 18, or'20, 
toore. Thoſe whichareota contrarie profcſlion haue a ſtreere of ſome 30, or 40, 


foote,as the place willaftord ir,and the quality of the marchanes. The Burchers . 


quartcr is ordinarily made in one of the furtheſt corners ofthe ces ah becauſe of 
the garbages,and panches of the Beaſts they kill, which they are roburie withour 
che quarterinahole oraditch diggedforthar purpoſe ſome: 20 o foote withour 
the entrenchment,thart noe cuill ſcent or filthy ſtinke maye cauſe the intection of 
theaire. It che Campe be quartered by ariuer-{ide ( which one mult ſecke to doc 
ifirbc poſſible ) it willnor onely beable ro furniſhthe ſouldiers with water tor their 
accommodation , andro preferue them on rhar 1i.lc trom an ennemie, bur alſo 

wilbe good for the fhipping,whuich maye bring the all manner of vituals and com- 
modiriesas experience hath ſhowne indivericlieges,which it ico fals ourtthenthe 

marker place is made by the riveriide in theſame place where they ſhould draw 

inarmes being zoo toore broad orthere abouts , withour having any Hutrsin all 

this plaine,that they maye nor hinder the cnrrances in,and going out of che ſhipps, 

from whencerhey fetch all things neceflarie,aſwell for amunition, as for victuals, 

and theMarchants, Surlars,and Mercers and others tollowing the army are lodged 

on this {ide,and ſeparated by ſtreetes ſome 12,15, or 18,toote,according to the {1tc 

and commodioutſneſle of the place,as wee haue ſaid aboue, 

In thequarter of the Maſter of the ordinance is -f<1 lodged the Commillarie 
of the Victuals, and his Conductonre,ao wee haue ſaid before, and that when as his 
magazine isnor very greac in reſpect of the place,as alſoall the other officers,over 
which the ſaid maſter of che ordinance commandeth , as the Commitllarie of the 
ordinance, his ConduCtours,the Maiſter gunner,andGenrlemen of the ordinance 
and rhe ordinary Gunners. TI he Commiſlaric of the Amunition, with his tra ne, 
as Carpenters, Smiths, Water men, Pionicrs, Mincrs, and others,all ofthem bein 
lodged by themſclucs,that one maye finde their lodgings the better. The Maſter 
ofthe ordinance hath commonly the gentlemen of the ordinance lodged within 
his circuit,thar they mayec be ready vponany occaſion to recciue his commaunds, 
andro executethem asthe Generall ot the Armic ſhall thinke good,as appeareth 
by the Figure122 : In which A is the place ordayned tor the maſter - ordi- 
nance : B, the quarter of the Inginiers,the Commis and his conductours, C.the 
quarter of the Carpenters,belonging to the Armic. D, The quarter of the Car- 
penters whichatrends vpon the ordinance : E,the quarter of the {aylours follo- 
wing the traine of the ordinance. F,G. the Pioniers quarter. I, is the maſter Gun- 
ners haucing 100,0r 150. Canoniers vader him , andthe Provoſt marſhall of ord1- 
nance. H, The Miners quarter. L, the Magazine forthe amunition , and his Com- 
mis:E, the Magazine for the ordinance; with his Commis, M,N,the Magazine for 
the Victuals,and O,a place where the waggons ſtand : bur when they teare noe 
cnnemiec then this place 1sappointed without the Campe ſome 200, z00,0r 400. 
tootcwithout the cntrenchmer. But when there isany doubt,or that the waggons 
mayegiuc any hindrance being ſcrt withour,they appointthem ordinarily to ſtand 
on that ſide by the maſter ofthe ordinance his quarrer , where alſo the Waggon 
maſteris lodged; with his licurenantand rheir conducours,the better to keepe all 
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things in good order, and thatthey maye preſently be employed vpon any occa- 
ſion, when the waggon-maſter ſhall call for chem,and for the better vaderſtanding 
hereof wee haue made here a draught of it,as appearcth by the Figure 122. 


Figure 123, 


H Aving deſcribed the particular lodgings,andquarters cfcuery companie ofa 
Regiment as well of toote as of Horſe and other othcers, it wiil be requiſite 
to repreſenethem together ina Generall quarter. And becauſe exemples are of 
greatvſc:I will cake firit this Figure 123, which was his Excel. quarter betorcGulick 
in the yeare 1611, G is then the quarter and cents of the Generall:I che quarter of 
che Maſter of the;ordinance K the officers of the Armie;L the market place,where 
all cherrad{men and marchants ſtand, which followes the Armic, as we haue ſaid 
before. F & Hare the FrenchRegiments, namely F,Monticur Chaſtillon hisRegi- 
ment, H, Monſieur Bethunes. A, the Regimenc of Count Erneſt of Naſlou : B 
Engliſh companies commaunded by Monſieur McdkerckeLicur. Colonell ro Ge- 
nerall Horatius Vere. C arc 8, companies of Frizes.E,are 6 Germanie companies. 
D the 4 companies of the gards,to which quarters areadJed the number , which 
ſhew the lengrh,and the bredth of eucry quarter in particular , alſo the length of 
the ſtreers,& the greatnelle of the whole quarter in Gencrall, 


Figure 124. 125. 


A Nd becauſe commonly the Capraines, after their ſouldiers arc hutted, build 
Hurrs in the place, where their rents ſtood, being warmer, & cooler againſt 
the ſunne, and morcdurable + | thoughtirnot amiſlero repreſentrhe forme of 
chem : A,rhcnisthe Captaines Hurr, B kic Kirchin, C, his ſtable, D. the place 
where his fourrage lies. E, is the ſtreete berweene the Capraines lodging, which is 
8 foote. the ſcale noted by che numbers12 4 and 1 25 will ſhew the depth and bredth 


of che ſaid lodgings,and the largneſle of the ſtreets. 
Fignrel2 6. 


| Hur Figure 126, is a Quarter of Horic and toote , whercof A, is the Generalls 
lodging.I,thc lodging of the maitcr ot the ordinance. G, L,F, H,arctoure Regi- 
ments of Horle.B,C,D, E,M,N, O,P,arc 8 regiments of toote.K the Market place 
for the Surtlars ; the Halte ſquares 1.2.3.4.5-6.7.8.9.& 10. arc the placcs of detenſe, 
ro hinder the giving on ot an Ennemic, whereof cuerie face is about 100 foote ( as 
alſointhe Figure 123. arc the cxteriourangles 3, & 4 ) totheintenttharone mayc 
lodge more men in them todetend thetkire A B,the Overtures 13,14,15,&16, arc 
the avenues, pallages and entrancesinto the generall quarter:whenceitis neceſſa- 
ric,thata Quartermaſter Gencrall oughrro haue true norice ofthe number and 

ualitic of the Regiments & companies, that he maye diſpoſe of them according 
as theplaceand the nature ot the ground willaftord , and tor the better effectua- 
ting of what1s ſaid before, ir would be good , ro draw oura draught of the great- 
9 of cucry Regimentin paper,and abouc ir to pur the colonels names,to alter 
and change them according to the accommodation of the place & thenumbcr 
andgreatneſle of the Regiments, lerting them downe in two,three or foure rowes, 
orinlengrhit che Entrenchment be by ariver-11de , lodging the Nations which 


cannot agree well rogether as farre aſſunder as poſlibly may be one from an other, 
Þ ; 
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to prevent miſchicfs,quarrels,and other diſorders, which maye happen betweene 
them. If hequarters the Horlc withthe foore,the Generall ofchem , oughrro 
haue his quarter in the ſame front as the Generall of the C ampe hath,or berweene 
the troupes of Horlſe,bcing norfarre diſtant from the ſaid Generall, and his fronr, 
and there muſt bezif ir be poſſible,an overture made of 300. or 400,foote, that one 
maye hauerhe perteQſightofthe Generals quarter rowards the place ofarmcs, 
for rodrawinandour. T heſutlars and marchants,which followthe Armic ought 
ro be quartered behinde the Generals quarter , onthar ſide where the maſter of 
the ordinancelies : burtthe Butchers ſhambles,as is {aid before,in one of the cor- 
ners of the campe , oritthey be within,tobe ſtricktly commaunded ro carry out 
cheir offald and filch our of the Campe , orels to digg vp greatholes to caſt them 
in to them;that by ſuch noyſome ſmells the aire maye nor be infected. 


The!g Plate , Figures 116,117.118,119,@120. 


T the ende of the ſaid 200, or 250, foote, rhe entrenchmentis kilfpirred made 

by the ſouldiers for nothing,cuery companie againſt his owne quarter,if it ſo 
fal:'s our, which entrenchements are ( as we haue {aid ſome 6,7,0r 8,foote more or 
leſle,as necethtie requires. For when one feares an'Ennemie,itis needfull that the 
cnirenchements be made ſtronger,and greater,them when there is no appearance 
ro beattempred: inthe midſt of theſe entrenckments there maye be made ſpurrs, 
& redoubts oneuery tide of fome 4,5,0r 6,rod,forthe better defending of the {aid 
trenches : forfrom them they maye bed-{couvercdall alonge,and fo by night or 
otherwiſe they maye hinder an vnexpected artempr, being iiſtane one from an 
other ſome 40,0r5orod,according to the heres of the ſkires ofthe trenches. 
The reaſon why one maketh theſe ſquare redowbe>15,becauſcothers cann::r be fo 
{one made,otherwiſe I ſhovld be oft the opinion that one ought ro make great 
flanks,and large ſkirts,ro draw the more men to flancker the,and not to entrench 
theinlide ( to witin theentrenchments of the campe ) asappearcth by the en- 
trenchment A B C, Figure 116, which would makea berrer defenſe , ifone ſhould 
aſſault the ſquares D,E,F,G. Ir is true,that when one hath paſled the entrench- 
ment,thatthe ſpace A & C,bcing open, would be ſooner taken in then the ſquare : 
butlleauvethis ro your conſideratio, if when ye haueloſt your trenches,theſquare 
redoubts maye be kept,in regard of their ſmallneſle and the fewneſle of men that 
mans them,to wit,ſome 25,30, or 40,menatthe moſt :now forthe better preven- 
ting offuch a danger,ye maye make the lines, and entrenchments D, F, icaving 
onely a gapp open of tome 3, or4, foote,foran entrance in and out vvith adraw- 
bridge, and ſo this would beas difhicultro be taken inas the whole ſquares ; {lo that 
I ſhould rather reſoluc ro make theentrenchment of aCampewith (hive of demy- 
ſquares : ſo much the greater onthe ourlide (as is ſaid ) without makcing whole 
ſquares,or redoubts. Forin ſo doing the defenſe would be much berter,and the 
comming to defend it more commodious and ealie. Thoſe which find: the other 
manner better mayc make vieofit , formy owne part I rather approueoftheſe 
Demy-ſquares. The Entrenchmenrs which are made withour the encloſſure of 
the Campezas thoſe whichencloſſea rowne,or for to curt of the paſſage ofan En- 
nemie,to hinder their Vicuals & ſuch likerhings ought to be mide with ſtrongh 
redoubrsas Prince Maurice didat the ftege of the Grave , where the Ennemies 
army lay cloſle by his campe,not daring once toattempt the paſſage : becauſe of 
the ſtrongh entrenchment, which he had made by the ſaid ſquare-redoubrs,being 
not further diſtant one froman other then ſome g$0,or 60,rod,and about as much 
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alſo ypon the Entrenchment, which were made ( asIhauefaid ) in the forme of 
Bulwarks,and within them were the ſaid ſquares, which in my opinion are excec- 
ding good in ſuch entrenchments, which arc made without the circuit of the quar- 
rer,cſpecially,vpon the Avenues that chey mayclodgeinthem ſome 25,0r 30 men 
rogardthem,& ro hinderan Ennemics paſlage , bur when one is not reſolued ro 
make the ſaid entrenchments like Bulvvarks , there oughr ro be madear the leaſt 
ſuch ſquare vyorks as the Figures 116,8 1:7, demonſtrate, becauſe they are wholly 
Tadoſted,havibg bur one entrance as narrovv as pollibly mayc be, being advanra- 
gious aſvvcll vyirhour as vvichin. For as long as the Approchcs arc notmuch 
advanced before,and abour the rowne,they maye\ſcnd men vnto them,and occa- 
fion many hindrances,it they be nor vvell entrenched : The Figure 117, willgiue 
vs clearcly to vnderſtand,thar vvhich wee come to ſpeake oft,the ſquare D,E,F,G, 
being the ſame of the ſquarcsot the Figurenus, which is an entrenchment running 
round abour the tovvne, vvhich is belieged , andis as farre diſtant fromit at the 
leaſt asa muſkert can vvell beare , beginning and cnding ar the entrenchment of 
che quarrer;D E, is the ofitlide of the Redoubr contayniny 4, rod, or 48, toore; the 
ſpace marked I, is the talud of the parapet; 2,the ſupertic.cs thereot ; 13, rhe toot- 
banck;s5,the ditch cight ftoorte broade,and 6 footedceepe,is yemaye more plainely 
ynderſtand by the Figure 118, which is rheProfile of che taid entrenchment,where- 
of the height,and the bredth arc norcd here , the botrome ofthe ditch being 2, 
foorc vvide,and conſequently cuery fide oft the ralud 1s the halte of the height, or 
deprth,the foote banke inthe batis 3foore,a foorehigh, and abouc 25toore. And 
there ought ro be one the outhide of the parapet an edge of lome 2, toote , vvhich 
vvas forgotten in chis Figure 118, burye maye {cc ir marked inthe 129, A,T, And 
ſcing the aid (quares or Redoubrs are chicfly made vpon the Adverues and patla- 
cs,to hinder thereby the attempts of an Ennemic, vvhichſecks as much as poſl1- 
ly mayec be ro keepe a free paſlage,and Cluirance 1nto the rowne befic ged « Br 36 
ſomerime+ (for ones betteraſſurance ) neceſlaric to victhe greateſt care & perfe- 
cion to hinder him; ſo thar choſe ſquares be made likelitle Bulwarks,as appeareth 
by the Figure 119, andthenthe {ides of theſe ſquare workes are greater then thoſe 
aboue, according tothequalitic of che patlage,thcir curtaines being at the leaſt of 
thoſc provitionall Forts ſome 4,rod , according to vvhichthe other parts being 
roportionedas the tablcotour uuncntions ſhevves,thetacesF, C, & D, E,3j rod, 
the flank C,A, 103, rod,andrhe line ot the gorge. 22, rod,the Rampaitas almoſt 
all other provitionall vvortsare oncly made of 6, tootc high ar theleaſt,andar the 
higheſt 9, or1o tootc, makeing the baſis ot14, or 15, foote , andz,or 4,foote of 
height vvith che ordinary taluds , vpon vvIuch is madea parapett of 7, or 8, foote 
broade, & 5,or6,tootc high, with a too:cbanke ſome 3 foote with the taluds,accor- 
ding tothe quality of the ground,to wit,fometimes bur a foote high, and aſmuch 
 Talude,andotherwhiles butialte a foorc oncly,then one ſupputes hovy vvidethe 
ditch vvilbe according to thc laid Rampart , being cucryvyhere 6 toote deepeor 
chereabours : And vyhen one raiſesthe rampart aboues foore, vvhich is viually 
madcin proviſionall tortretles, vvhereot the curtaine is 5,rod or more ; I thinkcit 


wverenotamille,to makain the di:cha toortc banke atci r the faſhion of a counrer- ' 


ſcharfe ſome ; foote,thatit necede be the mulketticrs mayc runn along it, rayling 
the parapet thereof abouc the planc hcld,as much as the ſaid rampart exccedech 
6 foote in heigth,or ſomevyhar ictlc,as chedraughtſhewes, which vve haue made 
thereof marked vvith the nuinber 12 0,vyhere vvc haue raiſed the paraper » footc 
higherthen che h1d,as Iikevviſe the edge ofthe ditch', and cyrting che Talud of 
the ditchrovvards the tameplace ome 3 toorc,makeing together 5,toote , vvith 

the 
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theallowance ofalitle Talud,as commonly one giues ro parapets , to ſerueasa 
parapetto theditch,and there ro be ynder covert, and lcing therereſts yet three 
toote, before ye come to the bottome of the ditch, ye maye makea ſecond foot- 
banke,a foote anda halfe high,thatye maye the better deſcend from theother to 
charge & diſcharg your mul kerr,while the other area giving firc,and for to knovy 
che greatneſle of the pre hovy vvide the ditca mult be anſvyerablerto ir, 
vve vvill make here this calculation thereof follovving. 

Before vvce cometo the ſuppuration of the ſaid profile ( Figure 120 ) vve muſt 
ſer doyvnes, inthe place ofa5,for rhe line S,R. TS marke out 10, for M, K, & an 
O omirred artheinterſeftion of F, H,and ofa paralcll through E,coB,C. 


' AB CD. 


A D,makeing 14.foore,BC ,9:the ſumme being multiplyed byC,G,z,the halfe 
vvilbe 35; forthe ſuperficies AB CD. 


BEFI. 


F,H,y, being multiplyed by 1, H , :the halfe of the produdt vvilbe 1;for the 
criangle F,H,|,then F,O,r, multiplying the halfe of O, ? yoo ſhall hauc 2, forthe 
triangle F,O,E. Finally,the ſumme of 6, E,4.&H,B,s,multiplyed by 2, the halfe 


of O, H, ye ſhall haue 20, to vvhich add 3: forthe rvyo triangles abouclaid,yc 
ſhall haue 23; for the ſuperficies of BEFI. 


L M K;,andallthe rafing- 


Thehalte of! LM,being multiplyed by M,K,1o,yeſhall haue xo, for _ trianglo 
LM,K : rovvhichadd AB CD3yz & B,E,F, I 23; there vvill come for all the 
rafing 68%, vyhich oughtto beequall ro thatvyhichisvoyd, MN OPQRST, 


. bur to the end we; maye reſolue this by the Trapeze M,T,S,R , wewill ſfubſtra& 


from the yumme abouecſaid the rwo Triangles M N Q,44, & OP Qs , vvhich 
make 5;and vvill remayne 62; for the trapeze M,T,S,R , which diuided by the 
depth which is 6, it will giue 102 che Talud exreriour 6,with the interiour z,makes 
g9,thchalfcis 4,vvhich added to 10zz yeſhall haue 144 for T, M, whichis very 
neere 15 foote , andlikewiſe 4; ſubiſtrated from 1047 ye ſhall haue!5%; for S, R, 
( makeing very neere 6 ) the proofe is that the ſuperticiescot MNOPQRST, 


is 68; equallto the ſuperficies of the vyholeraſing , thelike ye maye doc with all 
proviſionall fortifications. 


The 3; Plate,and 1 40. Figure. 


Bout the entrenchmenr of a Campe, there are made ſome gapps,avenues, 

and paſſages for men,and waggons to goe out,and in,which haue noe ditches, 
orramparts , ſome being 6,7,or 8,foote vvide , asoccaſion ſernes , ſhutt invvith a 
vvodden gate,or Turnepikes made of ſparrs ſome tvvo ynchesand a halfethick in 
diameter,andabour fue or ſix foote high,plated withyron headsatthe points,and 
having tvvo great Iron nailes driuen through them cighr or nine ynches long, 
and blund headed on the Other fide of che thickneſle ofanynch , halfe an ynch, 
orthereabouts;they are poinredro driue themin the better into the ground in 
two places,toſtopp vp the paſlage,as the 3zPlare , andrhe140 Figure ſhevverh, 


which 
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The 3; Plate & 14? Figure. 


T O makeaturne-pike , yc muſt take a round ſparre ſome 12 or15 foote Jonge, 
and about 5,ors, ynches indiamzeter , and boore holes through ir in many 
places: ſo thatthele holes mecte not one vvithan other , being booredrighr one 
vnder another, aboutan ynchin a ſexangular forme , that the circuirmaye be divi- 
dedintothree cquall parts,and in cuery part,ye mult boorc a hole as 1s ſaid one vn- 
der an other , that + demypikes of 1xc footre length, vvcilſharpned with yron 
headsat bothends,aboutanynchoran ynch anda halfe , maye be purr crolsvviſe 
faſt tiroughrhe holes of the ſparres3 or 4,ynches one from an other, euen as the 
Figure't41demonſtracerh. | 7 | 

heſerurne-pikecare ofa very good defenſe againſt horſemen , to ſtopp apaſlage 
 intotheCampe,toſtandarthe cntranceintoa worke,or ypon the gapp ofa worke: 
They maye be made q thar yce mayerunne them vpon wheeles,to remoue them 
from one place to an other and joyne their axc!trees rogcther wit] pinnes of yron, 
ſotharon aſuddenycmayecſhuttinthepaſlagesvneqanarmy,and being ſojoyned 
ye citmot remoue the one without the other , ſo thatthelerurnepikes joyned ro- 
gether gives the longer and berterreſiſtance. There are other inventions to keepe 
otic ari' Ennemiec ), 'bur having noc leiſure now at this time rotreare of them, 
wee will paſſe chem over,andcome to handle of the Approaches. 


[ 
Or APPROCHEW 
7 fb The 31,cs 32 Plates, and 127,128.129.130.13 1.132.133.134-Fronves. 


Oraſmuchasin approches / whereof we intend annontoſpeake ) one muſt 
ofneccllity vic ſhowels,{pades, fire-rakes, pickaxſes,martrocks, hatches, bils,and 
axſes , togiucthe morclultre to our buylinefle Thauc thought good rodeſcribe 
them here. And {cing A/onſenr Doncher in his life time Controuler ofthe fortifi- 
cations in the vnired provinces , and beſides at the licge of Gulick Controuler of 
rheprinces of Brandenburghand of Nieubnrghthcir ordinance , a man being very 
(killAillin makeing the'c marerials,gaue methe model! ofchem in thar true forme 
asyeſhallſeerhemrepreſented hereto your viewinthe 31,and 2 Plates , by the 
numbers r27,128,129.130.131.132.133.134.135.136-137.13S, and 139. 
'The Figure 127 iS an ammunition {pade,whercot the part AB,is a foote high 
and A,C,rwo foore,bcing in all three Bhs longe:the point AB, is platted witha 
ſharpe'edge of yron ſoinc ſixc ynches broad , that ye maye ſpirt a foote into the 
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The 128Figure is a ſhowell, made more hollow, and ſome what —_— 2 


ſpade, which cannorbe vicd with thatnimbleneſle , as the former: 
grearquantity of Earth,which ic will take: ſo that for ordinary vie I ſhould rather 
adviſe one to vic the ſpade,for thoſe thatare nor able,and ſtronge men. 

The ſhowel 129, hathaplare of yron onely, being fittro levell, and plaine the 
ground,andforthisreaſon(in my opinion) ought to be made longer , rhen the 
other, becauſcir mult be vſed with as much ſtrengrh as the other. 

The Figure 1301sa pickaxe,well knowne to workemen, vvherewith ye digg vp 
aſtonie & hard|ground , into which a;ſpade ora ſhowell wiilnor enter. 

The 131 FigureisaMatrock,the head whereofis likean axe made bending,which 
isalſo well knowne,and viedtodigg vp hard and ſtonie grounds. 

The 132 Figure isa hatchet, to be vied with one hand. 

The 133 Figurc is an Axe,to be vſed with both hands: 


The134isa leſlekinde ofaxe,vſed with both hands not viuallin theſe patrs. \ 


The Figure135 demonſtrated in the 32 Plate, is an amunition wheele-barrow, 


which will hold a footc of Earth deepe,and ifir be wellloadeda foote anda halte, 


which wheelc-barrow,as the Fi gure136 ſheweth,is made of an icnographick torme, 
contayning 16 ynchesinlengrh,and14,or 15,ynches in bredth,and7,ynches high, 
the boords being made forlightnefle of firre woodslaving the axeltree , andrhe 
handles,which arc of other wood ſome 17, ynches long ; butthe ſhorter they are, 
the becrer they arc,and that for diverſe reaſons. 

The Figure 137 154 bill,co cutt bruſh and braunches wichall, and vſefull for the 
makeing of Bavins, and bundles of bruſh, Gabions , and for other neceſlary occa- 
fions,atwell in hutting,as to be vſcdintrenches & works. 

The1;8Figureis akind of a crooked bill, ſerving forthe ſame vie. 

The Figure 139 isalonge ſhowel , orarake fo-+ku caſting vp of Earth our of 
galleries,to hllypamoate,and in orh<. dangerous places. Andthe forme A, in 
thezr Plarc , is good allo to plaine the Earth vvhichis caſt vpona gallerie , ro 
keepertfrom frring,which orherwiſe might happen to agallerie. 


The 33 Plate &144.145, Figures. 


B Efore wee come to ſpeake of Approches , itis very neceſlaric,that one ſhould 
gcttan exactdraught, as wellof the interiour, as of the exteriour part ofthar 
towne,or fortrefle, which one reſoJues ro approach vnto, withall rhe markes,and 
oblcrvations,as namely,of hedges, wayes , hills,valleys,and thelike, thatye maye 
know the better how to order and runne your approches. Ye oughtnotto breake 
ground noe necrerat the firſt the within a muſketr ſhort, or at the furtheſt as farre 
as a harquebulle a Crock can reach,and (as I ſay) ye ought to beginne yourtren- 
ches,ſomewhart turther off trom the rowne 3; ifthere be a commodious acceſle 
from the quarrertothetrenches , thatwhennecderequires ve maye the ſooner 
relicuc,andiecond yourmenin the approches,it theEnnemic ſhall fallie,or fall our 
vpon them, For, whentheplace where you firſt breake groundisa great vvay 
trom the quarrt-r,it vilbe difadyantagious vnto you , becauſe ye mult allwaies 
keepeinthema ſtrongegard,torcpulle an Ennemy,and to beate them back when 
they ſhall ta | our,and while your men arca makeing ready , and coming fromthe 
quarter, many goudoccations maye be loſt, before chey cann be at hand. T here- 
torc you mui naue a great carc, and circumſpettion , where yourtrenches are to 
beginn,and where your quarter muſt be made,asneere tn and as covertly from the 
rowneasp. thbly mayc bee,ccnfidering well,whither it werenot better to quarter 
K © ſome- 
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ſometimes the more incommodiouſly , thatye maye beginn your approches ina 
placc of moſt adyantage,ncerc vnto the towne;or place, which yeare reſolved ro 
rake in: then to choole >, my more commodious tor your quatter,that would be 
ahindranceto your defſigne , by reaſon ofthe great diſtance berweene that and 
theapproches,or which mayelic too open to Canon ſhort, all which in myjudge- 
ment oughtto be maturely conlidercd , that your defſigne mayc not be hindred 
or fre-flowel : 

Thenext thing is for you, to knowe the weakeſt part,and (ide of the rtowne, or 
place, vvherc you maye beginn your approches , and which place you intend to 
gainc. For,itisa great helpe,cſpecially in places regular, ro chooſe our the moſt 
adyantagious place. If you ſhould makea breach ina curtaine, bervvcene tvvo 
bulwarks,ye ſhall findeirto be theretyredſt place,the beſt ro be defended,looneſt 
cutt off,and the hardeſt for you ro approch vnto, theretorc would adviſe you, nor 
to beginn there. Anditithathazezaile , rhenye hauelefle reaſon to makeany 
attempt vpon that place; having a retyredangle,and ſo conſequently the cutring 
of wilbe according to their we. But to approch to the angles ofa Bulvvarke, 
vyhich arc angles ſhooting out, being the exteriour parts ofa tovvne , ortortreile 
wilbethe caſicſt for youto come ynro,and the hardeſt tor them within to curr oft: 
ſeing the placeislitle , and that the ramparts themiclues maye giue ſome hin- 
drance there vnto. 

Theplace the being reſolued on,a cerraineniiber of ſouldicrs(or Commaunded 
men) are choolen out of cuery Regiment, and Companie to the number of 4, or 
5oomen , moreorleſic,to goe downein the nightto breakeground, and to be- 
Sinn the approches, Alſothere muſt be placed a competent number ofhorſe,and 

oote,to helpe toguardand defend theſe workemen,it ani ennemy ſhould fallic out 
vpon them, Theſe commaunded men hauc cach of them ren ſtivers a night, or 
more as the danger of the worke ſhall require : they having men'as is ſaid)inarmes 
lying round about them,to defend them as appeareth by the numbers 20.20 : in 
che 145 figure. Thenthe Ingenier, who hath the ordering ofthe approches, ſerts 
cheſemen out inaright,or a crooked)line placing three or foure men vpon every 
rod,andallin a file,in as right alineas poſſibly maye bec, rakeing ſpecial care,rhar 
his men maye ſtand as much our of daunger of ſhort as is poſlible , vvhich is done 
alſo by rhe helpe ot theſe gates , whichhes about them in keeping their marches 
cloſle,tharthey maye not be diſcouvered by thotc of the rowne. More ouer, they 
mult laye our Sentinel perdues,betore and roundabout them, which itthey hearc, 
orſec any thing , mayegiue thealarme ſilently before an Ennemie can fall ypon 
the workemen : Forthealarme being oncegiuen,rhele gards are to draw vp,and 
helpe rodetend the Workeman. Buritthey ſee thar rhe Ennemie fallies out to 
ſtronge for them, theſe gards then maye drawe into theſe Corps de garde madepur- 
poſcly tor them,and withall the commaunded men mult quitr their worke for that 
time,and bringe oft thcirarmes, ſpades, ſhowells, and matrocks ; burifhaſt and 
neccſlity conſtraines them,to defend themlelues ; then they mult bertake them- 
{clues to theirarmes,and caſt away their materials, retyring| lottly ( with the gards 
aboueſaid | ifrhey cannot makerhe place good, to the Corps de garde made firlt for 
ehcir retreate. I hele workes oughtro be ſtronge , and ablerto repulle and keepe 
outan cnnemie,yca it often hapneth,thar they vpon a diſorderly rerreate,into the 
rowne maye be followed,and beaten back with the loſle of many men,even to their 
very moate ſide,and thatthe Beſfiegers maye diſcouver the ſtrenvth, or weakneſle 
of their vvorks,and {ſpicout ſome advantages tor them. The Ennemiec bein o bea- 
ren back,the commaunded men maye fall inſtantly ro their vvorke againe , and 
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being gott ſome zfoote deepe, and caſting vp the Earth towards the rovvne, they 
.maye worke with the more lafertie,and our of daunger. And for this reaſon euery 
ſouldier will make as much haſt as poſlibly he can ro gerr into the ground for his 


' owne ptcſervation,and the Earth being caſt yp thus our of holes,they maye after- 


wards repairc it,and make thereofa large trench,and dirch,namely, (as isfaid ) 3 
foote broade,and ; foote high,caſting the Earth vpon the edg of the trench , and 
che next day maye makeit 6 foote broad , andiix foote high”: forthe larger the 
crench is,the higher ou ght rhe parapet to be;becaule othervviſe , they mighr be 
diſcouvered by thoſe of the-rowne , and ſo your men maye be the better ynder 
covert, andlie faterintheſaidapproches, And becauſe this cannor be done fo 
exaCtly by nighr,treſhcommaunded men are ſent downein the morning from the 
quarter to repaire, andenlarge the trenches,andifthe trenches be olarge,and lo 
high,that one cannor well diſcover the fields round abour them , then ye mult 
make a foor-banke or two,for the muſketriers to come tothe topp ofrherrench to 
giue fireover the through muſkert baſkets, which is done moſttimes when a ſapp 
is begunn: Arthe firſt entrance into thetrenches,or approches, ye make a ſquare 
worke,or two,called Redoubts, or a Corps de garde being diſtant onetrom an other 
ſome 40,0r 50,rod,that in them ye maye keepeaſtronge gard the daye following, 
and the Ingenier , whohaththe mannaging of the approaches;maye ſo order & 
cneourage his men,rhart the ſaid Corps de gardemaye bein defenſe beforedayc, to 
the end, thatif the Ennemie ſhouldfallic out vp6 the trenches,chat from theſame 
Corps de garde they maye be beaten back:the bredth of cuerie tide ought to be ſome 
4,0r5,orat the moſt 6 rod,and the dicch broad 8 deepe as neceſflitic ſhall require. 


They ought to be made in my opinion in ſuchamanner,that the two oppoſite an- 


gles doc cnhile the ſaid threnchas appeareth by theFigure =x7,Plate 29,and by the 
Corps ac earde D E F, Figure I45. For then rhe fald trenches will nor onely lie Open 
ynto it,butalſo one maye diſcouverthe fields round aboutit.Burifitbenot found 
vood to make them ſo,rhen the beſt way in my judgment vvereto make th em our 
of the Trenchesa rod anda halte,or at moſt two rods diſtant from them : ſo thar 
che ſaid trenches ought to be betweene the towne,and the ſaid Corpsdegarde:one of 
the lides muſt be paralell tothe {aid rrenchthar ye maye march byitin the night, 
both wich men and waggons , and to draw vp the ordinance betvveene the ſaid 
Corps de garde , andthe Trench , and lo the ſaid Corpsde garde will flanke the ſaid 
trenches on that ſide where they lie moſt open.as yemaye note by the Corps de garde 
in the 4, Figure, 145 & 33 Plate. 

Atreryour commaunded men haue vvroughtalmoſlt tothe breake of the day, 
then they muſt be drawne off ( withour beating ofa drumme |) by a Sergant or the 
Quartcrmatiter of aRegiment,and being returned to their quarter theScerganr ſhall 
deliverthenoteof thenumber ofhis men to the Quartermaſter of his regiment, 
andthe Quartermaſter to the controuler of the works, vvho to that end comes to 
v.titethe ſaid worke and to ſee ifthere were as many menas wasappoinred , leaſt 
there ſhould be any fraude cc, mmirred therein. Thenthe Controuler is to giue 
theQuaitcermaſter his arreſtarion for the worke men,orin his ablencethelngenicr 
giues the {aid Certificate,and rhe Quartermaſter brings 1t ro the States, who giues 
an crdinance vpon !t tothe Treaſurer, and ſo the Quartermaſter recciues money 
tor the workemen of cuery companie,to Wit, ten ſtivers,giucs ittothe Scrgants & 
thc Sergants tothe fouldicrs of cvery company. 

The reparing of the trenches are made by the vndertakers{ as wee haue ſaid)for 
ſomuch,orſo much rhe rod,according as one deſires to hauc them large and ſpa- 
tous,as {vinectimcss6, 8, footc,or morc,as neceſſity requires. | For oftentimes they 
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mult be ſo broad,thata waggon loaden vvith fagotrs , Bruſh,or Gabions maye goe 

in them. The wages of cuery ſouldieris rhenaugmented ſome times to t 5,20,0r zo- 
ſtiversa day,when there is evident daunger,as there is commonly, ar laſt before 
one beginnstoſapp:for the muſkettiers playing continually vps the poinrs of the 
Sacha where they imagine that the approches will run, kils many men : yeaſo 
that ſometimes they are forced to giue ouer the worke, becauſe many men are not 
able to worke init,and being too hott, they purtin a reſolute manor two , into 
the yvorke, promiling to giue them more then ordinaric if they vvill haſten the 
worke,and chis is conſiderable, whirher this extraordinary expence benor proh- 
table for the advancing ofthe approches,and gayning oftime,rthen ro ſparealitle 
money and foreſlow them; For experience hath many times taught vs: that expe- 
dition in ſuch caſes hath wrought many grear cftetts. 

When youarecapproched ſoncerc your Ennemie , that by reaſon of their con- 
tinuall ſhooting vpon your points ye cannot advance your trenches any further; 
then you muſt + 00d your «eg ye ſhall runne,itirbe poſſible, diretly vpo 
the pointor ſide ofthe Bulwarke, which ye intend totakein,as the point, I, & K, 
Figure 145, demonſtrate. And becauſe rvvo menart the molt can but vvorkein 
chem,theſe ſappsare ordinarily taken on by ſome reſolute ſouldicrs for ſome 7, 8, 
yea or 12,gildersa rod,as the danger requireth:they firſt make the ſap ſome 3 foore 
broad,and abour 3.4.5.or6 foote deepeaccording as the ground is, cither high or 
lovve, then thele vadertakersor othersare to repaire the Sapps, and receiue for 
their paines 6.7,0r 8,gildersarod,and ſo make it 6 foote broad , orthereabours 
caſting vp the Earth on both ſides, thacthey mayc be the berter ynder covert,and 
the ſater from the Ennemies ſhotr. 

According ro which we haue made the Figure 144 , whereof P, Q, aretwo Bul- 
warks. Aisthebeginning ofthe Approches, A, B,the firſt trench or line vvhere 
the workemen breake ground,carryed inſuch a manner towards the angle R. ( in 
caſe the ſameline be lengthned and comes our of the Corps ofthe Fortrefle ) in 
theangle B is madea Corps —_ fortheaſlurance of thoſe , vvhich garderhe 
rrenches,asappeareth by theFigure 145 totheletterB. Ar C is made aline towards 
the angle S,which muſt be drawne inſuch a forte, thar if it be lengthncd, it vyvill 
fall on the ourlide of the Corps of the fortreile Q. vvhich is continued(as the 
faid Figure demonſtrated ) to 1, the paraper of the covert vvay |, vvhere 
one beginns a mine to blowe vp the counterſcharfe , thatye maye come to 
che brinke ofthe moate. FromD, is drawne the lincE, K,to allure one the better of 
the encloſlureK,E,I, berweencK,E,&,I,E(betore ye come to pecrce through with 
yourſapp)ye oughtro makethelines L,0,8 F,M:that from theſe lines you mayc 
give firc ypon the Ennemies Muſckettiers ,'{erting along vpon theſe lines muſketr 
baſketrs that ye mayeplay continually vponthe beſieged , that vnder the favour 
thereof, you maycadvanceyourſapps towards the faces R, T, & V,S, as the ſaid 
Figures 144, & 145. ſhewcs. lt the Corps de garde beinſome eminent places as they 
ought to be(itir be poſſibly)atter ye are advancedrothem,ye makea barreric Vpon 
them, buritchere be one peccc of ground higher then another,thar is morecom- 
modious, Which yc may chooſe for your batteries , as wee haue donc herein the 


Figures G,H,P,O,X,Z,Y,Figure I45- 
| Figure 142. 145. 


Hen ye beginnyour trenches of Approche , ye commonly make ſome 
batterie,that ynder the favour thereof your men maye worke forward with 
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the more ſafery,and hinder the Ennemies from falling our , vyhich vvould much 
foreſlow your works. Your Batteries thenare madefirit in ſuch a manner that they 
maye beare ypon theParapet of the ramparts&Bulwarks of the rowne,to diſmount 
che'cnnemies ordinance , and for this reaſon you muſtraiſe your Batteries high 
according to the height ofthe ramparts , ſothar your Canon maye = freely 


37 


about two foote lower,then the topp of the parapet , according to which,andin 
conſideration of the diſtance,ye mult raiſe your ſaid batteries, rakeing heed that 
your Canon be planted yponaplaine ſuperficies , andelevaredſome x 3, degrees, 
when the diſtanceis farre oft : ye muſt nortraiſe them ſo high as when the barreries 
are neere ynto the place: ſothat ye muſt either raiſe, or ſinke them,as neede ſhall 
require: Yemake your batteries,and platformes according to the greatneſle,and 
number of your peeces : for a Demy-Canon,being ſhorter then a whole,ofneceflity 
che platforme of the one,muſt be longer , and deeper then the other, and ſeing a 
Canon being mounted vpon itsCarriage, is ſome 16 or 18 foote longe; itis evident, 
char che batteries oughrito be made for recoyling at theleaſt 10,0r 12 foote longer 
makeing together 28, or zo foote: 12, or 15 ofthe firſt foote tovvards the paraper, 


muſt be vnderlayd with thick & ſtronge oken plancks and the other with hurdles, 


when ye hauenot plancksenough:vpon the faid batteries ye make a parapet 12,16, 
or 20 foote thick or thereabouts , with port-holes for your canon as the Figure 
14zdemontrateth. Sometimes ye ſett vp Gabions 6 foote highand3 foore broad 
filled with Earth,for yourordinanceto play out of,leaving a licle ſpace bervvecne 
rhem,to putt out the mouth —_— Canon, which ſpace ſo ſoone as the Canon is 
diſcharged is preſently ſtopped and blinded vvitha bundle of bruſh full of leaues, 
char the ennemie mayenotdiſcouvyertheport-holes , but when you make your 


| batteries vpon the Counterſcharfe , or vpon the brinke ofche moate , then the 


port-holes aſlooneas your Cannon-isſhorr -$are thutt with doores of thick oken 
planks muſket proofe,thatrhefatd port-holes mayenor beſecne. Sometimes ye 
{crt onely Gabions vponthe parapers of Batteries which containe 7 foote in Dia- 
meter,and 10 in heigth,yea oftentimes ſetr 3 rovves of them vpon he ſaid paraper, 
which makeinall 21 toorethick as appeareth by the Figure149, & the 34, Plate, 
There arevſually maderhree ſorts of Gabions,to wit,the ordinary of s foote high 
& 3 foote wide: the middle ſized 7 foore high,and 5 wide,and the doubleGabions 


10 foote high, and ſcuen foote wide inthe mouths, as appcarerch by the Figures | 


146.147.& 148. the platforme or bed,is a foote highet behinde then before,or by 
rhe parapet tothe end the pecces maye not recoyle too farre,as allo that with the 
more calerhey mayc be drawne vp towards their port-holes,and ſcing cuery peece 
is broadar the Axeltrec ſome7 toote,ye muſt allow 5, or 6 foote tor aſpace be- 
rweene the Axeltrees of cach peeceone borh 1ides & lo haucing 4,5,o0r7. footc 
diſtance berweene them one maye the better come to the mouths of the peeces 
roladethem,forit is neceſſary to haueroome enough vnto both lides ro cometo 
chem readily,that being diſcharged ye may draw them vp againe into their places. 

Itthe ſides lye open, they mult be blinded vvitha paraper of Earth or vvich 
Gabions; atthe furtheſt ende of the batteric , yemult make acellar ora place for 
your powder bullets & matchand other neccſlaries, for the Conduttour, which 
ſhall give our the pouder,the bullers, with a gentlemanoftthe ordinance , who 
ſhall giuc order to the Canoniers, whenand how often they ſhall ſhoote , ang 
without whoſe knowledge,and Commaund they ſhall doc nothing:the amunirion 
which is there muſt be covered, with horſe ſkinns and hairecloth to preventthe 
danger of tyring,and ro that end this hole is made inthe Earth. The circuic of 
the battcrie is oftenrimes trenched abour as theothers in the approchcs arc,bur 
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otherwiſe,vyhen an ennemie is not to be feared, onely is compaſied abour with 
match bound vp with ſtakes,thatnoe man vnawares or without leauc maye come 
within the compaſle thereot. The entrance into the ſaid batrerie1s made{looping, 
that one maye the better come vp,and goe downe , and chietly chat ye maye with 
the more caſe draw vp the Canon intothem. The Batteries muſt not be tarre 
from the trenches, but that vpon all occaſions they maye be {cconded, 
According to which directions - ſhall caſcly make all ſorts of batreries, as for 
exemple : The Generall would 
Canon,ye mult take for cucric peece atleaſt 12 foote, in length : ſo that forthe 
foure pecces ye mult haue 48 foote , andthen forthe rwo vtmoſt peeces each 5 
foote makes 10 foore, which with the 48 make in all 58 foote , vvhich ſhalbeche 
bredth ofthe ſaid batterie for 4 peeces,cxcepting the Parapers & Taluds, vvhuch 
oftentimeshaucas much Talud , as heith,and ſometimes rhe halte , and for the 
6 2p dp mult take 28,or zo toote, or thereabours bel1des the Paraperts and Ta- 
luds,the firſt12, or 15 toote are layd with Oaken plancks , andtheother vvich 
hurdles,for whole Canon, ( as 1 / Sci ſaid ) vvhichcarryca bulletof48 pound 
weight,but ſome two foote lefle tor the halte Canon, and tor other peeces accor- 
dingly ; Theſaid plancks mult be layd both ar lengrh and fidelings,and the hur- 


 dlesalong the peeccs,as appeareth by the Figure 143, in which H isrhe ditch, G 


the edge,F rhe Talud,E the parapet, B the bedding of the plancks, C the Talud. 
TheFigure142zis the profile ofthe ſaid batterie 8.12 is the ceilar,where the powder 
ſtands, which ought to be ſomewhat necrer the batterie then is marked here, and 


was madeinthe ſame time as the battery was,and the Earth whichis caſt vp our of 


itis vſedto raizethe ſaid batterie : when ye haue not carth enough to make vp 
the batteriewirh all.chen ye muſt digg roundabourit , as we haue ſaid in this ex- 
emple 143. But fora batterie, which is made vpon the brinke ofa moate ,itis nor 
commonly ſo high,nortaketh vpſucha great iþace. as this preſent batterie doth ; 
becauſe the ground willnotattord it , and that they cannor foo well coverſuch 
places : ſothatoncis conſtrained to cntrench chem morc narrowly, vvithin the 
place to be the more {ecurc vader coverttrom the ſhorcof the belieged, which for- 
bearcs not to oftend,yccalwell by hand granadaes as otherwie. 


How to pierce through a Counterſcharfe,and to make a 
Calleric overa moate. 


-4 v / ” 1e 3 ” . 
The 4 Plate,and1 $I.IFI.I52.0C 153, FITHYCS. 


WW Hen youare come with vonr ſapp tothe parapet ofthe covert way,then you 
muſt make barrcrics to bearc dovvne the flancks , and the other places of 
detenſc ot the Fortreſle or rowne , and vvithall ye beginn then ropicrce intotheir 
counterſ{chartc:and torthe bertercftectuaring chercot, itir bc high ve muſt make 
an entrance into it through a mine,ſo that your diſcent into the moate maye be 
made lIcucll with the Superhicics of the water of the moate, which diſcent muſt o0Cc 
downe ({lanting as F,L,& the Figure 150,G,H,I,K,is che furtheſt end of the mine, 
orthe diſcentinto the moare F,G,the heightotche mine, being 6 toore or abouc, 
and ſome foote broadec,or ſome what more,thar the Earth vvhich israken out of 
it maycthe morc commodioully be catrycd away , andrhat the morcmcn mave 
marchin frontinic., Before ye gettin theground ar the entrance ye muſt vnder- 
propitwith poſts as the former F,G, H, ſhewes, vnrill ſuch time as yeare gore (9 
deepe,thatycarevnderrthe Earth , andrthen for keeping the carth trom falling 

downe 


aue youto make a barteric tor toure peeces of 
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downe,ye muſt driuein poſts on both ſides, and laye oaken plancks(which are nor 
very broade crofſe ypon them,continuing ſoasyouadvance your mineinkeepin 
che Earth from tumbling downe : theſe poſts and plancks muſt ſtand and joync 
cloſle one to anotheras ye ce repreſented by the Figures 150, & r53,Plare 34. In 
which F,G,H,is theentrance into the mine to deſcend into the moate. The 
firſt poſts (becauſe yearenotyctentred much into the ground) aremade in thar 
manner as the Figure 152 demonſtrares,the reſt are ſert in thatforme,as theFigure 
150 ſhowes,in ſuch ſort chart l,K,is the entrance into the Counterſcharfe. If the- 
ground lye lowe,and that yecannorgext into the counterſcharte after the manner 
aboucſaid,then ye mult continue your ſapp,to the brinke ofthe moate,and thatye 
maye keepe it from fyring, ye muſt cover it ouer with fyrre plancks and caſt carth 
vpon it,that your men maye worke with the more ſafety andthatye maychinder 
the belieged from caſting in of granadoes,and other fire works, ye mult bi mul- 
kettiersround gbout the approches, whichif they perceive the ennemie caſt any 
hre workes from the rampart vponit,they maye giue fire preſently vpon them. 
Being gotten through the Counterſcharfte and come tothe edge of the moate: 
ye preſently caſt abundance of fagots,bruſh & earth inro it, to fill it y p,and one or 
rwo of yourreſoluteſt men leaps into the moate tolay them right vpon the face 
of the Bulwarke,thatas you fill vp the moate to come to the ſkirt of the Bulwarke 
ſo ye mayeadvance yourgallery till you are over in ſetting your poſts forward, 
and laying plancks overitand caſting Earth ypon the gallerie, which muſt be 7 or 
8 foote high,and 6,7,0r8 toore broade for the largeritis ſo much the betrerand 
the more men mayemarchin Frontinir - the poſts, or ſupporters maye be ett 
ſome 5,0r 6 foote diſtance one froman other, vvhich maye be plancked onthein 
1de,and on the outlide with oake planks,and the poſts being fomes ynches thick, 
the gapps,or ſpaces berweenethen, are filled wich Earth,to reſiſt the force orvio- 
lenceot canon,andaboue the galleiic,asis ſaid , ye caſt ypon ita foote or halfe a 
foore of earth thick, and then ſpreadirabroad with a fire-rake ro keepe ir from fy- 


_ ring,which hre-rake is deſcribed in the 31 Place, by the Figure A. 


The 151 Figure. 


WW Hen you haue putt over yourgallerie (as we haue ſaid) then you muſt be- 
ginn to minezas the place,and as theAſlaillanrs ſhall finde ir beſt,cither vpon 
your righe,orlett hand,high orlow , if the water hinder you not mining & wor- 
keinginthis manner following : The Earth which you digg ourof the mine,muſt 
be carryed away in wheelebarrows through the gallerie whither you will. 1f you 
pleaſc you maye caſt itinto the water towards the angle of the Bulwarke, andſo 
fill vp che moare with 1t, ifit be not incommodious for you to carry it throughthe 
gallcric : Butonthe other fide,ye muſt marke well the turnings of your mine, 
which tnayec occaſion the Belieged to counter-mine, and fo ro hinder thedeſſigne 
ofthe Beliegers. Forifthey haue once diſcouvered,or metre with the mine of the 
Aſlailants , they mult be forced to ſtopp it vp & to abandon ir,and ſo beginn an- 
other. The Countermines which are made in ramparts , or Bulvvarks vyhena 
fortreſlc.is new made,being ſome5,or 6 foote high,and 3, or 4 foote broad , arc of 
lingular vſe,which doc encircle the place, and from them ye maye heare the leaſt 
noiſe thatis made onthe ourfide,and which way one workes, and by that meanes 
maye hinder them the better from myning. 


Theſe minesare commonly madeintheforme of a paralelogrameor a long 
{(quarc,to wit,the chamber in whichthe pouder is layd ,muſtbe 4 or 5 foote high, 
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andzor 4foote broad,and in length anſwerable to the ponderolity or weight of 
the rampart,andaccording to the breach,which yc intend to make. It ye yvould 
blowe vp the rampart on the inſide, you muſt peerce into irſome 6,0r 8 toorc,and 
then ye muſt make your chamber, bur onely 4 foote high, ſome ; or 4 toore broad, 
and ſome 6 foore longe,according tothe number of the barrells of pouder, which 
ou meane to laycinit,and thegreatneſle of thewall , vvhich you intend ro blovy 
vp. Thereaſon why the chamber is made here bur onely 4 toore high , 1s cothe 
endthart theexhalation finding the leaſt refiſtance rowards theinhide , torces ic 
with the more violence and makes thereina greater ſhakingand breach ro rhe ter- 
rour,and hurt ofthe beſieged; when ye would blow vp the vpper parc of theram- 
' part, the you make your mine ſome whar aſcending vpwards:it the moare be very 
deepe , thatyourdeſſigne be not fruſtrate by reaſon of the water, tor your better 
aſſurance,ye muſt make your chamber ſome 5,6,0r 7 toore high,ro che intent that 
the cxhalation maye breake vpwards according to the/intenrionot the Maſter- 
miner. Bur theentrance into the ſaid chamber,as we haue ſaid aboue , mult be 
 onely 4 foote highand 3 broad,to the endone maye the berrer ſtoppir, and hinder 
the exhalatio from breaking out backward, towards the gallerie, which one oughr 
deligently to prevent,in ſhunning thoſc inconveniences and mitchicts, which ot- 
pe by ſuch caſualicies hauc hapned heretofore. | 
Then having chambred your pouder, and noted well, rhatthoſe within haue 
not diſcouvcredit : you muſtſtopp,and ſhutt vp your mine excceding tirme that 
itmayctake the better effe&. To doe this,the belt way wilbe ro ſtopp icar E,with 
two hughe plancks,juſtat che ſaid entrance at E with great ſparrs ottimber , and 
driving them into the Earth,as firmely as poſlibly may be.. The chamber FG HI 
is 4 footc broad , and F G,&F,L,is fixe foote in tength : Oftentimes the bredth is 
bur 3 foote, thatone mayc be the better aſſured of the reſiſtance of the poſts and 
lancks. Inoneofthe plancks, which ſtopperh'vp theentrance E intothe mane, 
emakeaholeinic , to putt your traine through which runns from E, ro B, 
_ thatthroughityc maye giue fire to the pouder inthe laid chamber : Afﬀeer theſe 
lancks yedamme vp your mine with good Earth,tromE,ro B:checurningsC DE, 
are madeto deludethe beſieged, thatthey mayc nor tinde our your by coun- 
Tings but moſt often it runns rightforward, or ſomewhat winding, The 
| lengthotthe chamberF,I, ( which is here bur lixe toore )is made as longeasnecel- 
ſity requireth,burtthe bredch F G,is ordinarily noc more then z, or 4, | aſs the 
moſt:and to weaken the more the place which you intend to blow v p;methinkes it 
would be good before ye ſpring your mine todigg ſome Holes in ſome corners 
chat the exhalation may haue the berter vent,and calc burſting our. Some are of 
the opinion thatabarrell of pouder will blowe vp 12 toore of Earth, according to 
which ye may make the ſaid chamber,and lay in as many barrils of pouderas you 
plcaſe,totheend you maye make your breach the larger & more ſpatious. Bur 
ſcing thisis yetvnreſolved , I will lcaue the judgment thereof to thoſe which 


hauec more experience therein then my ele. 


How one mult be prepared apainlt a Siege, 


The 35 Plate and1 54 &15 5.Figures. 
H Aving ſuccin&ly ſpoken of Approches, Sapps, the deſcent into a moate,gal- 


leries and mines: me thinks itwill not be amiſle now to treate of tho prepara- 
tions which muſt be made againſt a ſcige. 
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If chen onc ſhould be ſuddenly ſurprized: ſo thatthere is noe timeto make any 
outworks,halte moones , Horneworks or other pecces of fortifications as well 
looſe,as)oyning to the wall,orplace ; one ought in my opinion(beſides the care 
chat ought to be rake for marerials,amunition,and victualls(whereof Idoe nor in- 
rcnd hereto ſpeake) one is to take ſpeciall heede vpon what ſide of the rowneor 
Fortreſle cheEnnemie w:ll beginn and runne his approches,towards whatBulwark 
he makes them,on which fide I would make ſome works to hinder anennemie, as 
weſhalldeclare inthe 38 Plare & Figure 159. Burifone be advernized of theSiege 
ſome time before,or that ye imagine,it wilbe good to provide fuch neceflaries and 
ro fortifie thoſe places with a more capable defSſewhidh weinteEd to ſpeakeofhere- 
after (according as ye ſhall finde the weakneſle of the place to require,& as time 
will permit you ro doc it betore ye be belieged)as well withoutrhe rowne as within, 
ro make goodentrenchments & to provide munition, victualls, and men fafficient 
ro defend char place,withourche Towne, you muſt make Horneworks invented of 
late yeares,laltmonnes,traverſes,andother works, all tending to hinder the Be- 
ſfiegers from gerting into your moate, andtoprolonge the liege with hopes of re- 
licte,ſeing experience hath taught vs, that when an ban comes once to enter 
your moate , and to puttover his galleric,that towne or place cannot long hould 
out:if you haue not made ſ[tronge workes,cntrenchments,and cutringsoff without 
(togiuean Ennemichis handfull , andro make them gaineyour works ynch by 
ynch ) which notwithſtanding are not of ſo good a reliſtance,as is yourſertled, 
firme,and ſolid rampart. Theſe workes ought to be drawne our according to the 
greatneſle of the place,and the men which ye haue ro man them. For, if = haue 
many of thoſe works,they will require a great many men to defend them+totharif 
ye haue not men enough to _ them,thatlabourand expence will be. in vaine, 
and ſoan Ennemic maye ſoone become maſter ofthema- © And ang in all obſer- 
vations,cxemples arc of great efficacis I haue thought good, an profitable to 
make you vnderſtand my inrcation by repreſenting vnto you the Plate of Gulich 
preparcd againſt that ſiege, whereof the Bul warks of the rowne are marked by the 
numbers 2,3,4,5 the Caſtle,which is quadrangular by the Ciphers 6,7,8,9, And 
ſcing the towne ſtands vponalow ground,and the Caſtle vpon the ſide6,9,8,ypon 
a higher ground: in all likelyhood the approches was to be begun on this fide , as 
the Belicgers did inthe yeare 1611 for which reaſon,and to hinder the Approches 
on that {ide,they made theanglesg. 8. and berweene them the Horneworks c,d, 
che Ravelins c,g,h,b, being not further aſlundcr one from an other , bur thar 
from the curtaine one might defend the vemoſt hornes c,d, f. But ſeing c, andf, 
are verv narrow,to wit,onely ſome 24 rod, and ſhoote our farre from the bodic of 
the Fortreſſe : inmy opinion they ought rather and it had beene much better to 
have madetheanglesinthe forme ofthe Ravclinec, & f, and ſo haue quirred the 
ſaid horne-works, becauſe(as we haueſaid)they were too {traight,and narrow, and 
tohauc maderhemarg, or vpon the curtaine 6, 9, the Horneworks1,and ( alſo 
whiahoriche Raveline b, could nothaue detended the Ravelinec, in the placc of 
thcangeleottheBulwark 5 ) androhauc made the hornworke q. vpon the cur- 
tainc=,Yandlo might hauc ſaved rhe Ravelinca. And betweenethe two Bulwarks 
ofticrowne 4,&5,theRaveline r,&0, betwcene 3,8 4,and lo haue ſaved the en- 
rrenchment n,which runs ourfarre fro the angle z,and is ofnoe great defenſe, I he 
Raveciinc k, is made betweene the Bulwarks 2,8 3,to take away the entrenchment 
m,madcina Tenullec,bur the ſides being ofa yery ſmall diſtance ,& tor this cont1- 
deratio of litle vic ,yca many times hurtfullas experience hath ſhowne oftentimes. 
Thereatonwhy Imakeof the angles 8,and 9,the Ravelins,c, andf, in ſtead of the 
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- Horneworks,is,that the Horneworkes d, & i,might be the better defended, which 


wilbe reciprocaly defended from theſaid Horneworks , and will nor be lo farre 
diſtant from the body of the ſaid fortrefle, Thoſe which are of an other opinion, 
mayefollowtheir owne intention and — , againſt whomel willnot con- 
tend acknowledging that experience ſtrikes a great ſtroake in all occurrence, 
faving thatT'am onely permitted ro giueadvile therevpon. 

The ſaid Horneworksare made in bredth , and height asneceſlity requires and 
as they mayercſiſt the forces ofan Ennemie,and according ro the time they haue 
ro wake them, For the firſt one makesa Rampart,ora paraper,lome 12,16, or 20, 
foote broade,s faote high,and a ditch of the ſame bredth of 1 2,16,0r 2ofoote,and 
ſome 6 foote deepe.: It one cares notfor the expence and hath time, ye maye add 
tothe former bredths, 8, ro, or 12 foote more, in enlarging alſo to ſo muchthe 
bredth of the ditch, and then the Rampart is made ſome 3.4.5.or 6 foote high, and 
vponitalſaycſhallmakeaparapertofs foote high,with a foor-banck ſome 3 foote 
broad,anda footc high,the ditch is enlarged and deepned,according rothe — 
neſſc ofthe Rampart, andas wee hauec taught in rhe Plates of our regular fortihi- 
cation before:and the higher the Ramparts be, the entrenchments are the better. 
covered: one mayc make them the further from theplace,ro wit within a muſker 
ſhorr,ſo that there wilbe a better meanesfor entrenching , and curtings off, and to 
forſlowand hinder an Ennemy trontadvancing hisapproches. 


The 38 Plate & 159 Figure. 


T onehath nor timeto maketheſe workesaboucſaid , as when an Ennemy is 
neererathand', then one did expe& : Afrer ye haue obſerved welltheplace 
towards which the Affaillant makes his account ro beginn his approches,as to- 
wards theſe two Bulwarks,one might make licle dirches without them as A B C 
D, which arcinthe extention of the Capitals beginning inthe Angles A,C,of the 
length of 600 foote,or thereabours ( to wit, thatthe vimoſt end B, D, benotour 
ofmuſkertſhort ) of the bredth of ſome 6 foote arthe moſt,and 5 foote deepe 
withourthe parapet , the Earth being playned fromthe one part tothe other, to 
the end that you mayenothinder the fight of the muſkettiers , which you ſhall 
lodginthem , and in ſtead thereof vpon theedg of rheſe ſhalbe ſer ſmall muſ(- 
kert baſkerrs filled with Earth,cafie to be removed from one place to an other : Ic 
wilbe good for ones better ſecurity to hold there a Corps de garde, that iftheenne. 
mie ſecketobeate them from thence , they mayebe the more able rodiſcharge 
their duties, whereby(in my opinion)the approches oftheBeltegers maye be much 
hindred , & being ſo puzled Ge wilbe conſtrayned cuery time to alter thier deſ- 
ſignesand (o to beginn their approches againe a good way turther off , and more 
crookedly , as towards B, D, ro which being come they can gertnoe advantage; 
ſcingthey arc enfiled with the angles of the Bulwarks : Ifrhey had time ro make 
cheſtsinthem, orto make theminſuchaſorr, that che Beſtegers could notdriuc 
them our of them,it would be much better. 


Of Cuttings off, aſwell generall,as particular. 


The 36 Plate 8 156 Figure. 


] Fan Ennemie begottinto the ſkirr ofthe Bulwarke g, h, and that one hath nor 
cime tocuttit oftroyally, & yet youarereſolued to make him gaynethe place 
tootc 
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foote by foote,you muſt make the cuttings off, 1, m, whereof n, o, p, is the 
ditch, makeing the angle of the Tenaille I, as much pointed as poſſible maye be, 
thar chelines f,l, and 1,m, maye be the better ſeenc from one an other , carrying 
che outward edg of thedirch n, o, & p,as neere theſkirt g, h as poſſibly maye be, 
tharye mayc hauethe ditch as largeas maye be,to hinder the rakeing away ofthe 
renaille I. It che whole face benotruined,buronely the angle of the Bulwarke 
r, one ſhallmakerthe angle cr, fromthe Tenailleſ,t,u, ( which in regard ofrhe 
ſmallneſle ot ic wilbe better then the former )ſo that on the inſide of the cutting 
oft x, y, Z, onemaychaueſpacethere to make thedutch as greatand as deepeas 
maye bee: theentrance oughrto be inthe angle of the renaille r, Bur ſeing that 
fortification is better, which hath two flancked , and flanking angles, ye mult 
makethe entrances in and out alſo double, to haue the ſame the more ealic, andit 
time & occaſion would permit, th cy may make in the anglet,twoifſucs, whichin 
my opinion might be made vpon thetwolidesf,t,and tr, u, as necre the angle r, as 


onecan;and ye mult nore by the waye,thar the Bulwarke againſt our intention 15 
made malſhe,and not hollow. 


The 38 Plate & 159 Figure. 


] F the two faces be wholly ſpoyld , as the Figure 159. demonſtraterh,chen 1 ſhould 
chinke it good,to maketheangles a, b, c, contayning the angle of the zenaille b, 
as Iitle as maye bee to gaine the better place of defenſe in makeing the ditch , as 
largeand as deepe as is poſlible,as itis here marked our by thelines d,g,& e. 
When the Bulwark hath a Cart noted B,and thar its angle h,is ruined,then one 
might ſo order the cuttings off 1, m,n, o, & theditch p. q. r.f, £rlat the beſtegers 


 ſhouldbe compelled to vndermine the Carr, and co paſle the ditch, which the lines 


p,q,r,{,t,reprelents vpon the edge exteriour. 

vurifche whole Bulwarke be ruined , you ſhall drawe from the midſt ofthe 
curtaine ofthe Bulwarke ruinedaprivie line markedby the letters h, I, vponthe 
intide whercot,ye ſhall make the two { kirts of the bulwarks, according to our ge- 
nerall method given in our regular fortifications,and the other cuttings off h,k,1, 
mzn,i,ſhall haue:che other Bulwark, being alſo ruined, one maye draw the privie 
line{,h,& make within ittwootherſkirts,as h,o,p,q,r,l,andſo o, h, k,p,l, wilbea 
pertect bulwark,having flancks, gorges, faces and curtaines otthe ſame propor- 
tion,as the two Bulwarks had which were ruined,and by this meanes cuerie place 
alwell regular asirregular maye becutr off. Many other forts of cuttings off might 
be deicribed, according to the lituation of the place , and the manner of attemp- 
ting,by che induſtric otthe I|ngenier,which hath the ordering of ſuch curtings oft: 
But ſcing the like inventions were abundantly prattized in the Towne of Oſtend, 
the Lovers thereof maye peruſe the 25 Plate of this bocke, and {ce what cuttings 
oft was viedthere,the ennemy having poſſeſſed halfe rhe rowne, before he gavned 
the whole. | 


How one ought to Cari 1ie-him ſeite vpon an Afſlault. 
The 36,C>3 $ Plutcs, CF I5 6 CP I59, Figures. 


F theennemie prepares to giue youan aſſault , and that his breach be grear 
cnough,thoſe within muſt Jabour by all meancs and lecke toſtoppit&rodetend 
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them(ſclucs in the beſt manner they are able,and abouecall ifir be ge ro driuc 
in ſome ſtrong piles vpon the top of the breach, which we betore have called pals- 
ſadoes,for an aflault,deſcribed inthe z3Plare andFigure 140,cach palitiadoe having 
2[yron pinnes ſome 10 ynches longe,driven through them, as we haue ſaid that by 
this meanes one may keepe themfrom comming vp and entring the rampart or 
breach. Now ſcing the breach ought to be defended by able men, furniſhed with 
armes fitting to ſuch an cnd,ye muſt make choiſe of your beſt ableſt,and moſt cou- 
ragiousmen,which muſt ſtand ynder the breach ro ſecond thoſe which helps ro 
defend it,and ſhall fall on,when they ſec their fellow-ſouldiers —_ back. On 
the inſide of the cutting off you ſhall place ſome other troupes of a ſtronger body 
then the former,to the end,thar if thoſe men,which pos, che breach, ſhould be 
forced toretreateinto the ditch, that the others at that yery inſtant maye ſhow 
themſclues vpon the top ofthe rampart ofthe newcurting off, and ifthere be any 
meanes to planta peece of ordinance ortwo vponit ( which maye be blindedrill 
theBeſiegers falls on ) it willgreatly offend them. The entrances,andiallics ro the 
faid breach,oughtin my opinion ( if the cutting off bein the renaille of the angles 
tl. Figurc 156,8 b,159) ofan caſic acceſle,being raiſed as litle as poſſibly may be, 
' whereof the one maye ſeruc for an entrance,& rhe other for a comming our,choo- 
ſing the one or the other for the moſt commodious, according to the lituarion of 
theplace. Andcing the cuttings off ( as we haue ſaid before ) are eſteemed the 
beſt, which hauc ewo angles flanking, ye muſt atthe firſt make rhe cutting off, h; 
k,l, m,n,i:Figure 159,to be raiſed cuen with the height of the rampart,or according 
co the height of the Bulwarks,if they bealicle lower,then the curraine, if thatthe 
barreries - notcommaund them. Forinſucha caſe , you muſt raiſe it much 
higher,that from thence (with the more vivacity,and courage ) ye mayerepullc 
the Aſſaillanes. Bur ſeing this curting off is of a better defenſe, and is much more 
labour,thenthe cutting off,a,b.c,ye muſt conſider well,iftime will giue youleauc 
ro doc it,if nor ye maye make vic of thecurting off a,b,c, tor oftentimes neceſſi ty 
hath noc lawe. 

And ſcing experience hath taught vs too much what difficulties,one ſhall meere 
withall in ſuch cutcing off : the onely way isin my minde to hinder ( as muchas 
poſiibly maye be ) the Ennemies deſcent into the moate; which beſides other in- 
ventionsthatarcin vic,maye be done by the meanes of the curringsoffgatthe lines 
a,b,& c,d,Figure 159, which are made hererighrt oppolireto the angles of the Bul- 
warkes from one part toan other, beſett with (mall muſketr baſkets & filled wirh 
Earth as we haue ſaid before, | 


Of Calſemates. 


The 37 Plate & 157, 158, Figures, 


Oraſmuch as we haue ſcene the difficultics, which Caſemates haue cauſed to 

the beficged,and the (mall benefit they haue recciued by them , which not 
withſtanding haue bene made with all the induſtrie that poſſibly might be,there- 
by ro hinder an Ennemie from putting oucr a moare and makeing his batteries 
vpon the brinke of the moate,to beate downe the flanks , and to diſmounr the 
peeces of ordinance,plantedin the ſaidCaſemares,to wit,that beſides the expence, 
the gorgesare made by this meancs lefler , the Orillon or pillow being noe more 
| then 
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chenthe? ofthe flanck,andis of litle reſiſtance,and on the other ſidegiues burlicle 


advantage, being ſoone ſtopr,as we haueſeenc intime paſt : Iwas minded notro 
hauc ſpoken of chem arall,thoughIeſteeme them good,ifthey were madcin ſuch 
aſort,thatthere mouths might nor be ſtopped vp , andthe peeces within them 
diſmounted: which hath not bene done hitherto ro my remembrance. For if theſe 
Caſcmares be made of brick batts, when the Beſiegers ſhall play vpon them with 
chere ordinance,the bricks flying into the port-holes will doe more hurtto theCa- 
nonicrs,and other men,then the Ennemies bullets themſeclues,and by this meanes 
theportholes wilbe caſcly filled , andſtoppedyp , as wee haue ſeenc in diverſe 
places. If your Caſemate be made of Earth,ye muſt giue itagreat Talude(thatis 
much ſlooping) which maketh the gorge ſo narrow, namely in thole Fortreſles, 
which are vnder anHexagone,thatoftentimes there wilbe hardly any cntranceinto 
che bulwark, which we call che guller,the Orillon, and the flankevery litle , and 
conſequently wilbe of litle refiltance, wherein chey finde ſo many difthculries, that 
many great Capraines haue reſolued wholly,toleaue them vamade. Ifone could 
not preſerue them otherwiſe then they haue donero this preſent : Iſhould ap- 
proucofthem: Burſcing I cannot reſolue ofa thing,which I dare not wholly ap- 
proue off, becauſe experience,and many men flaine in the warres hauc norfound 
itgood,this is my a_ alſo. Inthe Figures 157,8 158, of the Plate 37, a, b, is 
the vemoſt end of the ſhoulder,the double of p,a, Figure 157, the mouth, or port- 
hole ofthe Caſemare,and as my I5o,foote,ſo p,a, willmakegofoote, p,t; 
cquall ro p,a,wilbe likewiſe 5o foote, t,v, is 36 foote,from ayeſhall draw alineto «, 
rhatyc mayethe better diſcouver the exteriour brinke ofthe moate, andthe ſaid 
c,u,ſhall containe three portholes for three peeces of Canon, which ſhalbe vaured 
ouer fromd,c,to,t,u, with ſteps as the Figure 158 demenRiars , marked betweene 
t,v, and e,d,inſuch ſort that the firſt Vaule vn theſide ofe,d,is cloſle by the ſuper. 
ficies of the watercalarging or railing the ſaid Vaults more and more, vntill that 


| thelaſt vault towards r,v,be raiſed aboue the ſuperticies|,fog, k,which-is the plate- 


forme of the Caſemare,ſome z toote, orthereabouts,and ſeing that t,c,8& d, v, are 
about 20 foote,ye ſhall advanceas farreas poſſibly yecanthe paraper r,f, and g,Vs 
as much as the canon,and the place will permit you, to giue the berter ſolidiric & 
firmeneſle to the parapet of the Caſemates. Then yu topp of the baſts f, 
g,c, d, the faid paraper ſhalbeſo raiſed thatthe inſide f,g,ſhalbelined with a wall, 
chat it maye prevent the falling downe of ſuch a heigth, & ſo that the ennemie 
mayenotdiſcover the vppcr part of your vault, h,i,k,l,and firmely joyned afvycl 
ro the wall,as to the Orillon and onthe outſide with hard Earth,as ſtrong as poſſi- 
bly maye, going downe ſloopingly, that ic maye not be ſubje& ro rumble downe 
into the moatc , andrhis will hinderthe Ennemie greatly from _— into the 
moare and putting his galleric ouer. Forby this meanes they muſt be driuen firſt 


to beate downe the ſhoulder,and make irto fall into the moare atthe ſpace p,a,c,d, 


which forthis reaſon muſt be made as _ , as poſlibly ye can, tothe end,thar 
the portholes 3,4,& 5,be not caſely ſtopr,the place,k,f,g,isabour 20 foote ynco- 
vered,and the vaulti,h,l,;k,alſo 20 foote broade. The line hzi, is about ſome 54, 
foote:the Colomne is made inthe midſt of1,k,to make the vaults croflwiſe: be- 
cauſe the diſtance betweene |, k,is roo great,to make therea ſingle vault , which 
mayeſerueto make vpon it the. paraper of theſuperiourplace , togayne more 
place for thegorge,andto lodge the Canoniers,and there amunition dry, 
Theentrance into the -Caſemate mult be in that place,where m,nzis, vader the 
ramparr,and mult be vaulted from m\,to i, &fromn,to o,being ſome 100r 12foote 


broad;or thereabouts, that ye maye the better drawinyour ordinance &all whar 
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e hauencede of into theCaſcmare,and make ir as high as neceſlity requires: The 
orillon a,v,y, bz is al together maſſic, that it mayegiue the greater reſiſtance... And 
becauſc yemaye the better vnderſtandour intention , we haueadded herevnro 
the Figure 158, whichraiſed worke is repreſentedin os ecno :in whichye may 
ſee theparapct ofthe falſe bray,the port-holes ofthe Caſcmare, and other things, 
which we haue thought neceſlaric to make knowne. 


The 38, Plate & 16 0, Figure. 


A Fortreſle being thus provided with good falſe-brayes,aſwell vnder theBul- 
warkes,as along the curtaines,broad according to our former plots : Icould 
wiſhthat a Caſemate wcere made in that forme which wee ſhall now deſcribe, and 
that the curtaines, were drawne in as farre as the bredrh of the tfalſebray with che 
parapet containes,to wit,that the falſe brayes vnder theBulwarks might end onthe 
outſide of the foundamenrall lines a,b,and the like : and contrariewiſe,thatin the 
curtaines the ſaid falſebrayes maye end within the faid fundamentall line c, d, fo 
that the ſpace i,t,g, maye be accommodated,as the Figure 160 , repreſenterh , to 
plant therein two peeces of ordinance, which will worke noe {mall effect : & by 
this mcanes the Caſemates , wilbe berter preſerued then otherwite , becauſe ye 
ncedc not teare the fiying of brick-batts abour your cares,(cing that the flanck e, 
wY ſerue asa ſtay anda coyertthereynto : ſo that in ſtead of one ſhoulder ye ſhall 


aue two,to wit, b,p, and c,c. . 
' Thedeſccnrtinto thefalſe-bray,which goes round about the Bulwarke ought to 
be made at m,and to come out at y,and ſcing one makes ſometimes ſome privie 
fallies,betweene A andp,onemight alſo make theentrance into the Caſemate in 
thisplace , makeingavaultfrom m,ro y, ro wit, in the vnderpart of the Caſe- 
mate - Theentranecinto the falſe bray from the curraine ought to be madeatw, 
fromone & theother parr. Theletters q,r,{,t,v,repreſents the place where I would 
maks Catrs ,if one reſolucs to make them:burſcing I am nor reſolved abour this 


point, I will rather ſpeake nothing thereof ar this preſcnr. 
Fighre 2.160.638. Plate. 


F the Bulwarke be not maſlie, but hollow, ye maye make your cntranceinto the 
Caſematc,as here towards 0.T. p,1,z, and thecntrance into it ſhould be at the 
point, |. all che ſpace l. z.p.r.o.being open. 
/ 


Of Braſle ordinance. 


The 39.0 40. Plates and 161.162." 63.164. Figures. 


E were minded to haue treated of diverſe other dependances belonging to 
tortiticatio,as of bridges, gates, ports,foundations&c.howtownes &publick 
places oughtro be fortified . bur the Printer nor willing to ſtay any longertor the 
finiſhing ofthis booke, itisnor poſlible for merocfte& my intention, lorhar my 
rojectallo touching the caſting of brafle ordiniceis for this reals alſo fruſtrared, 
fvirls bene minded to haue deſcribed the proportion. aſwell of their carriages as 
of their charges, andotherdependancesabour rhem. To which end Thad orday- 
ncd the{c4 braſle peeces which are viually caſt in the ynited provinces, according 
ro thelcale herevnto annexed:whereotthe leaſt carrics a bullete otspound weight 
withtheFigurenoted 161:che fecondis theFigure 162 &carries a bullerof12 pound 
weight 


1s 


he 
he 


OF SAMUEL MAROLOIS. 


weight,the third 163 carries a bulletr of 24 pound,and the fourth marked with the 
Figure 164. carries a bullet of 48 pound,of the twolaſt, the firſt isa halfe Canon, 
and the laſt a vvhole canon,orpeeces for batterie:the rwo others are ficld-peeces, 
bearing a bulletof 6,and1:z pound. Inthe meane while, he thar deſires ro know 


the PO—_ of them maye make vſe ofthis ſcale , till we yyrite more atlarge 
thereof. / | 


47 


ALBERT GIRARD. 


F" TN ; 
B Efore vue come to deſcribe the tyvo tables , vuhereof vue haue made mention before, 


; ſupputed of a nevv : vveevvil explaineſome termes, wuhich vue haue introduced, be- 
cauſe they vere nameleſſe before. To that end vue will take one of the Figures of the 


eleventh Plate excepting the laſt wuhich is the 68,and the line N C being dravune, vuhich 


wwe vvill terme the gullet(to diſtinguiſh it from N A, or A C,the gorges) wohich comes to 
cutt through the Capirall, _ aravvune further vvithin the Figure, ina point, wvvuhere 
the letter Z,is made, then E, Z ſhalbe called(the extention)that is the _ capitall, 


for the Bulwvarks extends ſo farreoutvvard. Then the angle G, A,C,(the torme-flanck). 


Alſo in the 60,07 61,Figure E L, ſhalbe calledtheRaid majour,ayudL A,theRaid minour, 


finally,in the ſixth Plate,theline D,F,or K,L,js called the ſurface as being placed before the 


face ( for lurtace is a vvord not much wſed , andas {uperficies ſignifies all owe rhing : ye 
muſt not thinke that the ſecond table is calculated amiſſe ; becauſe the progreſſion of the 
ſecond flanks doe encreaſe,cuen to that of the Heptagone, and then diminiſheth : for if one 
ſhould continewy the table from the oneend to the other,it vuould followy, that the angles 
of a Polygone , ſhouldbe equidiſtant 1 30, degrees ( vuhichwvell nigh containes the 
ſccond;flanke majour8.412 ) &ſ6 hae the ſecond flanks. equal. 118 vnaerſtandequi- 
diſtants the one ſo much more then 130,45 the ather lejſe. Likewvviſe the defenſe flanc- 
king,diminiſheth even to aPenragone & then augmenteth. Theleaſt that vue can ob- 
ſerue is, vuhere the angle of the Polygone 1s 113,degrees , to wvit,of 53,366 rhe Equi- 
diſtant areequal. One maye ſay the like of the firſt table,wvuhich decreaſeth ro 48 rod,and 
aftervvard encreaſeth. The fortification of a right line holding not wvith the one or the 
other table,is placed betwueene them both. Thoſe that will make wſe of them proportio- 
nally,for the building of irregular Figures commits noe ſmall errours , though Marolois 
was of this opinion,and ſo much the more,becauſe the angles of thePolygone are about the 
right apgles,for the other Polygones differ alvvaies kf one fro an other,the further they 
fall from the quadrate:ſo that wve tothis end, if vve wvere wuilling tomake vſe of them, 


 thetables wuhereof the angles of the Polygones are progreſſine of 3, or 4, degrees of ſpace, 


would be of a better choiſe,& ſhould here take place if time vvould permit vs. Let there 
be here ſome ſmall exemple thereof, and ſuppoſe , that one vvould fortifie an angle of 99, 
degrees, vwhereof the tuwo ſides are each of them 36 rod,and 3 primes,etakeaPentagonc, 
oraquadrate 79 imitate,and let vs takea quadrate by vuhich meanes , he ſhall finde the 
lines as they are hereunto annexed :wuhich done,let ws take the 7 of the ſecond Plate: 


to ſpeake more intelligibly thereof let vs demaund of him,howvy muc the angleC B Ewvvilbe. 
BF Capitall 1315 | Anglesrequired | Angles ofa quadrate 
BE Theface 16,00 \ FBE32deg.r5.min, zo degrecs 
ED Theflank 5,16 BFD 130, 30 i 136 
DF Thegorges6,ts } EDF 90. | | 90. 
B A Detfen. Flanc, 33.94 


He wwvill ſay,that to the halfe of 99 he hath added 15,and the ſumme is for the ſaid angle C,B, 
E,and that the angle B,F,D,is adjunct of the halfe of 99,to vwit,1zo, 30,aftervvard he can- 


net 
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wot denie,but the number of lines , wuhich he hath found maye receiue the angles of the 
ſquere-Bulvuarks halued as there annexed: for the lines are dravune proportionally from 
thence : as then the conſequence vvilbe abſard,ſeing that the quadrangle, having the foure 
lines kubwun & D theright,uuhich are 5 common termes of both ſortsof a quadrangle 
aboueſaid : The unknovune angles ſhall receine each of them a certaine number of degrees, 
as appeareth by our T rigonomettic, and not tvvo ſorts of numbers for each angle,ſo that 
if F,conesto be 135 degrees as it is,it can nener make 130,and30, and ſo of thereſf@. Novv 
of one ſ hould take the angles as he requireth it,and the tuvoſides FD,DE, theobher lines 
wvilbe otherwviſe, then he hath calculated thems,for in ſlead of 16,00, the face , one ſhall 
haue 51,04.and in ſtead of its flanking 35 ,94,ye ſhall finde onely 32, 44, andſo of the reſt, 
vvuhichisan errour of 3: rod, Upe 32,here then are ſmall lines & great faults, vuhat would 
thoſe be then in great and ſolid fortifications. Toconclude,uve vvill propound one queſtion 
«ſuvell tg exerciſe thoſe vwhich are addicted therevnto,as for toend this diſcourſe: A ſquare 
oy regular hath the face 24 rod,& the curtaine 36,vvith an angle forming the flancke 
h 40 degrees: vuithout aſecond flanck : hovu many then will the 8they angles and lines 
efThe manner to reſolue this,and the ſolution ye ſhall ſee hereafter, uuhen vuce haue made 
ſome treatie vpon that ſubjet? , wvith hope ſhortly ro bring tolight , the reftauration of 
Geometrie,touching the parts thereof, wuhich haue bene loſt hitherto, vuhereof the 1u- 
thoyrs areEuclid, Ariſteus the elder, Eratofthenes,andApoloniusPergeus,vwith ſome 
wx _—_ of the mathematiques all according #0 our wveake povver by the helpe and grace 
Of U0g: - 
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mm infiliic, habens in animo quam primum Saſz 
x{s ducere exercitum. Infilienti in eqqum, gladius 
excidir, & femur Ex hoc vuleere, 
Þi fmoris 03 viciaram ef, fernicque celerrirat conta- 
enffer {eprem omnino annos & menles quinque,nu 

urt ſcepti, ur ſeribir Heredotas Thelis. 


Inftizas ſub finem libri prami. 
lawnm GR Tra 
tio! mn VOcat * 


verd, qui multo alirer 
Mar, nominatur. - Annos 
abytr mo Perfici Imperii anno vi- 
Jegar inchoaſſe; Cyrus regjum nomen filio tri- ; 
bufer. Itaque Clemens Alexandrinne Cambyit XIX an- 
nogſlignar, Ciefeas vero oftodecim. 
blycrares Sawius , paucis ance Cambyſis obitum | 
dicks periic, perfid? interemrusB& cruci ſuffixus ab O- 
raxPerſa (qui Orontes Yeleriedicituc ) Lydiz Sawra- 
pe.[dem, ubi primum de Cambytis morte nneium 
mars oy Microbatem Perſam Daſcylii 
prerum occidit : Ipſe autem paulo poſt —_— 
[HaK rh enabdns bonis a Dario Rege ſpolia- 
tn Vide Herodeti Theliem. Orcetes Darii Prerce di- 
| cir «pad Cicerenem lib. 5. De Finibws. Rex Cyrus hunc 
| Gectern Zapdſer Tupper, Sardjum Preſidem conſtitue- 


fry ipſiimque Lydiz, Phrygiz, & loniz prefecerat, ut 
Sdter Herodetae. 


} Democedes Crotoniara, medicus infignis , una cum 
Plycrate Samio ad Oratem Satrapam navigabat , 8 
f jrer Polycratis ſervos captivus eſt detentus ab Orccte: 
'Phtradudtis arque comportatis Sula bonis Oretz, 
Dnocedes inter captivos Or: tz illuc perduttus eſt, 
þ, ta maximo pretio habebatur, poſtquam Darii pe» 
| / Aluxarum, & Reyginz Aroffe mamillam ſanafler. 
{ Frrade hoc medico, legere eſt apud Herodowon libro ter- 
: t>. Vide & Skidam in Anwoxidve. 


= 
4 
LY 
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—__ 


E: A.M. $484. ante Cbriſtum 519. 
| U.C. CCXXXII. Dari |. 


— — —_ 
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Posr Cambyſis obitum, Prexaſpes Smerdin 2 ſe 
zerfeftum pernegart. Neque enim tutum ej crat tum | 
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Darius Hyſtaſpis -- 
a, 
pheyy ſeu annigenon Fullle (celbic Elio V ors 


43\ Hyſapekao tom _ preg F 
7s five ay ita luny, & trinepo- 
Tem; ACREx quo XX Gynus. rex. paternium .genus 
duxit. Salpiciae. Severas Serve Hiſtwie Les ſecmde, C 
cam R Hyſtalpem parrueles, hoc eſt fracrum fi- 
lios fulffe innuir, Sic enim _(cribie: Ad (Magos) in- 
© prinepeGul — —— cc — 
uvarum TUILT us. $ TD, NIATAS £X 
oo parruele Cyrj, Ibi Drafiae annotat,Cambyſem Cy- 
ci patrem, & Arlamen; Hyltaſpls patrem, fratres Full, 
Cognatjonem Nario junFam . cum Prone Regibus 
fuille, ex Trogo indicat Iaftings. Ric Darius natu max- 


em: Hero» 


| inusfillorum Hyſtaſpis, occiſn Pſeudoſmerd}, regnum | _ 
> Magorum manibus vindicavie , equique ſol hinnitu | . 


rex declaratus eſt, Quod Cyro in Matlagetas expedic|- | 
onem facienti long? ant? revelatum fuerat. Nam 
tranſ{milſo Araxe Cyrus per quietem videbat maximum 
natu filiorum Hyſtalpis , habentem in humeris alas, 
quarum alteri Afiam, alteri Europam inumbrarert. I1. 
lotempore Darius ferm? viceſimum #tals annum age- 
bat, ur ſcribit Herodotw ſub finem libri prim}, Antes | - 
quam regnaret, uxorem duxerat Gobryz filiam, Prine 
cipio regni, dnas Cyri filias in matrimonlum receplt,A. 
toſſam ſci'icet, & Artyſtonam , regalibus —_ reg= 
num hrmaturus, Alias quoque Darii uxores Herodot we - 
memorat, Parmyn Smerdis hliam, Cyri neptim; Phe. 
dymam Oranis hliam: & Phratagunen, quam unicam 
filiam reliquit Atarnes Darii frater, Hyſtaſpes enim f6- 
lios habuit Darjum, Artabanum, Atarnem, Artapher- 
nem. 
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